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Tr E objec of this Treatiſe, as one 
of the m 0ſt extenſive branches in Natural 
Phitotopy, claims Your attention ; and the 
s arifing from it, Your Patronage. | 


Commerce, which is one of the princi- 


pal ſinews of a State, cannot flouriſh | 
V. without 


ü) 

[ 4 without a knowledge of the ſciences con · 

nected with it; and thefe cannot riſe to 
any degree of eminence, without ſtudying 

! their theory; that is, without underſtand- 

| | ing the principles and foundation of each 
| 


\ Art or Science, \ 


Nr % F 1 r 7 "WF i AF Y I # 
i "as 14 e 14. 


| | Moſt of theſe Arts are Ain practiſed with. 
| > out a phyſical knowledge either of their 
nature, ingredients, or effects; and as 
long as this is the caſe, they muſt ever 
remain defeRiye, ſuhject to error, and in- 


capable of improvement. : 


x” ww <p . * 
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| INMIATHID 
| In the peruſal of this Treatiſe, It will 
[ be found, what a number of uſeful ind 
i Capital Arts are | theRted with, and te- 
| pending « on this branch of Natural Philo- 


fophy, and in how "maſterly a annex the 
Author” has a the cauſes, as well 
as explained the elſes, and principles * 
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When an artiſt or manufacturer is aided 
with ſuch inſtruction, it cannot fail to lead 
him on to improvements of which he oy 
have no idea before, 


It I from ſuch motives of Public Utility . 
that I hope this humble teſtimony of my 
endeayours will meet with Your approbation, 
which is the only and 7. EE of 4, 
mac at by, , 


GENTLEMEN, 
t Your moſt humble, 
And mnt obedient. Gp, 


; JOHN SEIFERTH, 
Lon, Aug. 0, 1766 5 | 
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1 HE merits of the preſent Treatiſe are 
ſuch as to need no recommendation of the 
Tranſlator : The Reader will find it the moſt 
conciſe aſſemblage of uſeful knowledge that 
ever has been preſented in ſo fmall a compaſs 
* any author, diſcovering in a few ſheets 
that was to be found uſeful and valuable, 
in this ſphere, amongſt the Works of great 
Authors, and ranging the various objects in 
that admirable chain of connexion as to make 


them ſerve a far more _ uſeful purpoſe. than 


they did- before: But nothing can equal the 
candour with which the Author imparts his 
own experiences, which are learned, ſolid, 
and true, and comprehend a great many "OL 
important diſcoveries and obſervations. 
His illuſtrations added to each Experiment 

* N in 


E 1 1 


in the IId. Part, are moſtly new, and true 
Specimens of a maſterly hand in theſe Sub- 
jects; and being all his own, they are Ori- 
ginals which have not yet been communi- 
cated-to this Public. One undeniable merit 
of this work is, that it is the firſt by which 
this Science is brought into a regular 
Syſtem, ſo as to eſtabliſh an art, which 
had ever been left to a mere 'cuſtom 
unprincipled practice, upon true, ſolid prin- 
cipels; diſcovering the reaſons and pointing 
out the cauſes of thoſe effects which before 
were not underſtood, amending miſtakes, cor- 
recting errors, and expoſing unfair practices, 
with equal Candour, Short as it is, it com- 
prehends the foundation of many branches 
of the moſt important articles in practical 
knowledge, which cannot but be uſeful in 
many eech, chiefly to a Trading Nation, 
who by their own Learning and Underſtanding 
are ſo capable to make the greateſt improve- 
ments, often from a few hints. A great Ma- 
nufacturer will find his account OE more 
than he may expect from a ſtranger, perhaps 
from a friend, it he knows how to profit of 
it. How much, and to how various purpoſes 
are not artificial Compounds wanted, which 


indure the fire unalterably : Likewiſe ſuch, 


as on the other hand, are readily vitrifiable in 
a a degree of Dent; both which are the 
foundations 


& 
1 
- 
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Foundation of ſeveral very capital Articles 


in Trade. And what Art can be more inte- 
reſting than that of Smelting, chieffy of Ores 
and Metals in the great way; which is 
brought here upon ſuch clear and true 

inciples as no where elſe extant. Yet 
theſe are but a few inſtances, as it would 
be writing a much greater volume than 
that before us, to point out all the particular 
uſes of the things comprehended there- 
in. Therefore none will think that I mean 
theſe common articles in the Practical Part of 
this Work, ſuch as to make Alcaline-Salts, 
Oil of Vitriol, Aquafortis, &c. theſe were 
only required in the courſe of the Syſtem, ' 
and are known to be found in other books. 
An intelligent Reader will better know to 
diſtinguiſh objects, and may perhaps not 
have obſerved all, after having read it over 
twice. For, beſides the almoſt numbetleſs 
uſeful articles for many branches of Arts and 
Trade, there is likewiſe ſomething for the 
Philoſopher, the Connoiſſeur, and the Gen- 
tleman, which will deſerve attention and give 
delight. If he has not told you how to make 
crucibles, muggs, bricks, or glaſſes - do not 
blame him for that, for his buſineſs was not 
to write a receipt- book of that kind. You 
may ſtill learn all that, and much more from 
this, by a ſkilful application. For he teaches 


vou 


(i) 


| yon the Art and Principles, and leaves it 


to the . Rer bet to apply r to. 
proper. * ſe. e Be! 


Accep pt this ſmall Preſent, which has long 
been withheld from the Britiſh Library, and 


-of 


do not look upon the faults of ſtyle and 


want of elegance, which are triffling and 


immaterial, and made up with an exact con- 5 


formity to the original; but look with can- 


dour upon the public ſpirited Motives my 
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THEORETICAL and PRACTICAL PART, 


drug 


HE chief motive 2 writing his lietle 
Syſtem, was partly, becauſe it was required in 
the diſcharge of my office, partly becauſe there 
was really no Author extant, who had brought 
this Science into any tolerable ſyſtematical 
order. Before one can proceed with the 
examination of a Body, it is needful to un- 
derſtand firſt its Nature; and if a compoſed 
one, to know the parts of which it is com- 
poſed. To this er I have, in the It. 
= $10N of the Theoretical Part, endea- 


- - 


5 . 
Fit Chapter, an Explanation of this Science 
| and of Foffil Bodies in general. In the Second 


= TI have treated of Earths. In the Third of 
. Sͤtones. In the Fourth of Salta. In the Fifth 


4 of the Phlogi/ton. In the Sixth of Metals. 
0 In the Seventh of Semi- metals. In the 
= Eighth of Ores, Mineral- Eartbs and Waters, 


1 The parts of which Foſſil Bodies are com- 
| poſed, cannot be ſeparated without the addi- 
f tion or combination of ſome other body 
4 WE” which may unite with thoſe parts whoſe fe- 
= paration is intended, ſo as to be carried off 
11 with the combined body. If on the other 
hand, a foſſil body ſhall be united with 

= another body, the different component parts 
"| of both muſt enter each other with the'moſt 
ji | uniform Commixtion. This Commixtion 
'| is called Soliton, and that body which has 
l imbibed the other fo uniformely as to conſti- 
1 tute both a perfect mixture of equal propor- 
tion in all their parts, is called the Diſſaluing - 
; Agent, or Diſſotvent- Menſiruum. But in gene- 
| ral thoſe bodies which either proguct the in- 

| 

| 


tended change, or are aſſiſting to it, are 
called Agents or Inſtruments It was there- 


1 fore neceſſary to treat in the IIad. Divis tox 
1 of the Agents, or Diſſolvent-Menſtrua, and 
== particularly in the four firſt Chapters of the 
four Operating- Inſtruments, or agents, T 
F111 n 


[SE 


In the Firſt Chapter of Fire. In the Second 
of Air. In the Third of Vater. In the 
, Fourth of Earth. In the Fifth of the 
Diſſalving-Menſtrua; and in the Sixth of the 
Chymical Apparatus, as the external Agents 
or inſtruments. In the IIId. DIVISION, I 
endeavour to give a juſt idea of Cmical- 
Operations. Here I have brought in all that 
is to be found in the beſt Chymical Authors, 
and whatever could be of ſervice to the 
preſent purpoſe, yet without quoting always 
places and names, as being of no ſervice but 
to ſwell the bulk of the book. It ſuffices to 
acquaint the Reader at once, that the Au- 
thors I have chiefly conſulted in this Work, 
are Becher, Stahl, Henckel, Pot, Marg- 
raff, Cramer, and others. But an in- 
telligent Reader will find that I have not 
only brought theſe partly known things in 
a due order, but that I have introduced a 
great many new obſervations and illuſtrations 
of my own. 


In the Second, the Practical Part of this 
Treatiſe, I have not only given all thoſe Ex- 
periments as may come within the ſphere of 
this Art, with the true and different methods 
how to proceed with each obje& ; but I have 
added to each an Obſervation in which the 
Proceſs is fundamentally explained, ar 
| wi 
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j Uuĩith the Uſes arifing from it. As forthe order 
| into which thefe Proceffes are brought, I have 
thought it neceſfary to begin with thoſe which 
teach the making of ſome of the diſſolvent- 
12 Menſtrua, as the chief Agents required in the 
Vi Practice of this Art. Then I have proceeded 

} with the preparing of theſe Menſtrua in the 

1 fame order as they are treated of in the rheo- 
14 retical Part, ſhewing always what Bodies 
14 and in what Method they diſſolve one 

= another. as | 
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METALLURGIC CHYMISTRY, 


| ART THE FIRST. 


Conia the Turo of Merhivnoie 
.C YMISTRY, | 
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ee 


of the 2 ature and Objects of this Art, * 
CH A P. I. 3 
Of: the Natur of n ch. 
: $. I. 


' ETALLURGIC Chymiſtry is an art ebich Metallurs 
teaches how ſubterranean or foſſil bodies, by gie Chy- 
means of proper agents, may be changed, ſeparated miſty, 
or compounded, that = we may diſcover the ſe- 
veral particular parts petites oy th as Ne 
underttand. their effects. : 


"% 2, In general theſe bodies are to be altered by 
the art of Chymiſtry ; and this change is ſaid tobe 
produced 2 compounded ſubſtances are divided 

3 | 


into 


on 
u = 
- * 


"” 
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Metallurgic Chymiftry. ITT DES | 'F 
into their 8 conſtituent parts; or, if diverſe 
elementary principles are ſome how united to form 
one compound body. Sometimes. both theſe ef- 
fects are produced in the ſame operation. 
| Its agent 8 3. The alteration of a body cannot be effected 
burt by the intervention of ſome other agent, ſuch 
as will produce either the ſeparation, or the union 
intended. Thoſe bodies are called chymical agents, 
and ſhall be treated of in the ſecond diviſion. 


$ 4- Since the greateſt part of ſubterranean bo- 
dies are of ſuch that wry. omponent 
arts may not de Mingutied by the nal ſen- 
es, and-as they cauſe different effe@ts under diffe- 
rent circumſtances; it is by means of chymical ope- 
rations that we endeavour to divide thoſe bodies 
into their ſeveral parts, and to diſcover their effects. 


lts objets F 5 The objects of Metallurgie Chymiſtry are 
all kinds of ſubterraneous bodies evident to the 
ſenſes; whether they are naturally diſtinguiſhable. 
or are to be diſcovered by this art; either in reality 
or only ſo far that their exiſtence may be judged of 
from their effects. 4 


$6. All natural bodies are commonly divided 
into three kingdoms. | 


I. SUBTERRANEAN Bov1Es, or Foss1Ls. 
II. VeoeTABLES, and | 
III. Ammars. | 


The preſent view has . the font RPA 
for its objects, and is no farther concerned with 


by other two than as they may be connected with 
8, 
Foſfts 


yy, Y & VF vy 


= 

1 
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587. F 1, fo called, are bodies generated as Foſſils 


well in the bowels of the earth, as on its ſurface, 
and the parts entering their compoſition are ſo in- 
timately blended together, that neither the ſtricteſt 
obſervation, nor the cloſeſt examination with the 
beſt microſcopes, have hitherto been able to diſco- 
ver their combination; but every the minuteſt 
particle ſeems perfectly ſimilar to the Whole: not- 


withſtanding it is apparent that in moſt parts of 


their bodies the fluid with the folid part muſt have 
been effected by ſome very particular admixture, 


$ 8. All the known foſſils may be comprehended 


under eight general heads or claſſes. 
To the iſt, belong earths. 
To the 2d, ſtones. 
. To the 3d, ſalts. 
To the 4th, ſulphur, 
To the 5th, metals, 
To the 7th, ores. 


To the 8th, mineral waters. 


ne 
OF EART HS. 


3 ” 


$ 9. ARTHS conſiſt of very minute, almoſt The Firſt 
impalpable particles, cohering very ſlight- Claſs. 


ly; they do not burn, nor are they malleable, and 
are eaſily diffuſible, but not ſoluble in water. 


B 2 ' "Properly 


" * - Mitallargic: — 
4% + belts Properly there. are but two ſorts of earth, 


_ Argillaceous earths, which in the 'fire grow 
hard, and with Game ue are not 
didved. 1013 7 


1. Alea line, or calcareous earths, my in the 
ite born to lime, and diſſolve in the mine- 


00 | We al acids, 


Argitla- $. 11. Aten Earn conſiſt eber of 
. cons: ſpongeous, or of ingo th te naceous parts: the for- 
Clays mer is called, vga earth or * the "IO 


95 


ENS 3 12. Fenn ar reckoned. an 
I. Potters earths, vin, 
am, which is. coarſe, irony je very 
- andy... y 
2. Common RAR elay, is W without 
ſand, of different ſub tages and colour, 
whence ſome require a greater degree of 
fire to flux them, than others. 
3. Fine clay, or china- clay, which is ſmooth 
and greaſy to the touch, and of various 


colours. 
II. Medical earth, fuch aa 
I. Boles * ſigillatæ, (ſealed earths) and 
2. Stone-marrow.. 4 - - ( | 
Mr Mechanical earths, via. 


aun 1. Tnpoly. 
4 43. 56 Fullers earth, —_ WE like ſoap ark 
fad 555 raiſes a froth. in the water. But the "_ | 


- Fuller's-carth muſt diſſolve in acids, and 
conſequently ** properly to the marl- 
8 carths. 1 
* NR IV. Painters 


Metall ; ; C4 YER 

IV. Painters earths, -which are 

I. White, 2310 2 

2. Mineral yellow. 1 * 8 

33 2e 26 

4. Mineral red. | | 
g. Mineral blue. err 
6. Mineral green. i 


13. To the AE or eAleanzobs Ears Alcaline 


$1 
belong the following. 
I. Chalk, which is campoled of fine duſty cans 
ticles, adhering cloſely together and forming 
a, pretty compact texture: it colours the 
hand upon being touched, and commonly 


it is white, but ſometimes different in colour 


and kind, .. E 51 7 


II. Aurler or nee, are of 4 looks Fiable 
texture, eaſily reducible to powder, and moſt 
' * readily” ſeparating and diffuſing in water, — 
When dug out of the ground, they are 


pretty hard, but being expoſed to the ait, 


they ſoon fall into duſt. . hey are found 
of various colours, but ſeldom pure, being 


commonly mixed with ſome argillaceous 


earth. Some forts of it are. called earth- 
marrow; and barren foil may e ae 
with it e Nag” 


> - EF » . | 1 4 
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C00 AP; III. 
O F STONES. 


The 2d & 14 FF HE deſcription of tones agrees exactly 
_ with that of earths, except that they 
are much harder, compact, and ponderous. 


815. A great many ſmall, viſible, but palpable 
ſtones, conſtitute what is called ſand, which is 
named either coarſe or fine, according to their ſize, 
Sometimes it conſiſts of one ſpecies 2 0 but often 

of two or more. 


816. All manner of ſtones may be compre- 
hended under the four following genera. 


Calcare I. Calcareous or lime-ſtones, 
ous Which efferveſce with, and even diflolve in 
the mineral acids; and in the fire burn to ne. 


au II. - Argillaceous or clay ones 

Theſe are inſoluble in acids, and burn to a 
hardneſs in the fire. 

Gypſeous III. Gypſeous or plaſter-ſtones. 
Theſe are likewiſe not affected by acids, and 
in the fire burn to plaſter, which being wetted 
with water, preſently grows hard; differing | 
therein from lime, which does not harden upon 
wetting, unleſs mixed with ſand, and not then | 
*till after a long time, 


Vitreſcent IV. Vitreſcent or glaſs-flones, _ 
Which ſuffer no change with acids, and in | 
the fire run into glaſs. All this genus ſtrikes 
fire with ſteel, except the glaſs- ; and the 
pumice-ſtone. 


This 


ns 


Metallurgic Chymiftry.” 70 
$ 17. This diviſion is grounded on the intrinſie 
nature and properties of ſtones: for, the difference * 


= 
A 


ariſing from their value, flavour, uſe, hardneſs, 
form and colour, are all accidental : nevertheleſs 
theſe differences ſhall be taken notice of under 


their proper heads, as follows: 4 


8 18. I. Caicartous or LiME-STONES. | 13. Calca- 
Theſe comprehend the following ſpecies.  7eous 
1. Lime-ftones, tas 9 Stones 

Which are too ſoft for poliſhing ; expoſed to 
the air they will crumble” to pieces, though 
ſlowly, and in more or leſs time according to 
their quality: ſome are grey, others yellow, 
brown, red or green. When burnt in a ſtrong 
fire, it is called quick-lime 5 which when ex- 
poſed to the air, or moiſtened with water, 
| 2 warm, and falls in a fine powder called 


ked lime. By chymical experiments it a 
pears, that thoſe lime- ſtones contain not only 
a kind of the ſpirit of common ſalt, but at 
the ſame time a volatile alcaly. For, the fluid 
obtained from ſome of theſe by diſtillation, 
reddens the ſyrup of violets, and with mercury 

. diſſolved in the nitrous acid, produces a ſub- 
limate. The diſtilled liquid from other lime- 
ſtones turns the ſyrup of violets green. In 

the burning of lime-ſtones their ſmell proves 
that they contain a phlogiſton, | 

2. Marble. | | 

This takes a fine poliſh, and in the fire as well 
aswith acids produces the ſame effects as lime- 
ſtone. Ir is found of various colours, as 
white, grey, yellow, brown, red, black, green, 
and very often of a mixture of thoſe. 


Common 


rious d 


78 nn 


Aan chan. 


* Common or In ſbar, noilv:b ein T I 1 2 
Is compoſed of oblong ſquare plates or ſtratas. 
It is naturally hedvy, and ſometimes more ſo 
than any other ſtone: It is white and of va- 
of tranſparency. In a gentle fire 
it cracks ſlowly, and becomes brit enough: 
to be rubbed to powder between the fingers. 
It is found of different figures, as in ſquared 
as well as hexagone ſhootings, &o. When 
plates are tranſparent, it is called pellucid ſpar, 


by the Germatis ſpiegel:ſpar. Some ſorts are 
more calcareous than others: the firſt- kind 


does not diſſolve in the mideral er the 
other does after being burnt. 


* Stalatites or dreÞ-ſftone, 


Which conſiſts of a calcareous * NY 


by water, and either in dropping down or in 


running forward left behind ſticking in ſome 
hard body; where it collects and condenſes : 


#; it is found of different colours, form, hardneſs, 
and weight, but is commonly light, 
5. Marle-ftane, 


Which is nothing but the earth called ET 
condenſed. If expoſed to the air, it crumbles 
by degrees. Its colour is various, commonly 

0 but — grey, or 10 bieckiſh. 


5 19. II. eee Wen 


To thoſe belong the following: 


1. Shatites or ſoap-ſtone : 5 $ 


Which is {lippery in the hand like ſoap, is 
ſoft and eaſi ily to be ſcraped, on or turned; 
and in ſome degree to be It com- 


ae the fo ollowing fell d vie” 
4. Red 


* * 
VL I 


5 
. 8 8 o * 4 1 5 


4. Red chalk, which is. anc and colours n 
. Fred when tötehedl. 
| 4 Shetk-ftone (bacon ſtone) which is "Lg 
What wanpakegt hard, _ 9 
coloured. 
6; Se breſtone or Spann ehalk, ben is 
ppake, foft and whitiſh, 
d. N fone, lapis ollaris, potent, nch is 
opake like the former, ſomewhat Harder, 
- -  gnd of various colours. Veſſels macle of it 
are hardened in the following manner, viz. 
by putting them in muffels of iron- plate, 
clſoſed up with lute, and then burning 
them in a potter's furnace. 
de gene fone: Its colour is greeniſh, with 
black, yellow, and reddiſh ſpots and 
ſtreaks, The largeſt veſſels may be turned 
and cut of it; it * very _ 7 


2. Amianthus or 8 
Its texture is made of tender leib * 
© yung: both in parallel and tranfverſe direc- 
tions. It is light, ſwims upon the water, al- 
ters not in the fire, and is. ſo pliable chat it 
may be ſpun into thread, and made into cloth 
and paper, which is to be cleated in the fre. 


3. Aſbeſtus ; 3 

Is heavier than the amianthus; its fibres are 
more brittle, arid run moſtly in parallel lines. 
If the fibres are eaſily ſeparared, it is called 
ripe aſbeſtus, which may be ſpun and woven 
lie the former, when properly prepared. 
But if the fibres are hard and do nor ſeparate 
without difficulty, it is called «ripe 4/beftus. 
It is found of a grey, greeniſh, and of 4 black- 
. Ih colour. 


4. Mountain- 


” RP A W 2 oO 


16 
- po 4. Mountain Leather 
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Hath flexible fibres diſpoſed without any 


order, which gives it a looſe foliated ap- 


pearance. When the leaves are hard and 
thin, it has the name of mountain - (rock) Peper, 
but when they are thicker and the ſt 

harder, it is called mountain:fleſb, If the firy 
are' more interſperſed, lay tranſverſe, and 


| looſe, it looks 1 cork, Ld is called moun- 
-tain-cork. This ſort. of foſlil will melt in the 
fire to a black glaſs. 


. Talc. 


This is compoſed of ſmall ſhining ſrates or 
leaves, of an uneven ſurface, being greaſy to 
the touch. It is called by different names 


according to its colour, as, gold: tale, Alver- 


talc, green-talc, &c. &c. Its hardneſs is 
various. 


6. Mica or N 


Which is compoſed of ſmall ſhining — or 


ſcales of an equal ſurface and of a ſmooth 


touch : the following are the ſorts of it, viz. 

s. Muſcovy-glaſs, which is tranſparent, and 
ſplits eaſily into very thin plates. It ſerves 
inſtead of glaſs for windows in many parts 
of Ruſſia. 


Nota. This muſt not be confounded with 
- ſelenite, which is tranſparent and ſplits 
like this, but in the fire burns to a 
plaſter. See 5 20. 


5. Cat-gold, cat-filver. So the glimmer is 


called by the Germans when it has the co- 
lour of gold or ſilver; and ſo likewiſe the 
other ſorts of glimmer receive their deno- 

mination from their colours. 
c. Black- 


Metallurgic Clymiftry: 


c. Black-lead, It conſiſts of - ſmall and thin 
ſcales, joined without order. Its colour is 
a greyiſh black, and leaves the ſame colour 
when touched. 12 th 


7. Shirtus or ſlate. | 
This conſiſts of a condenſed clay, is opake, 
not very hard, but harſh to the touch, and 
eaſy to be ſplit into leaves or plates: the dif- 
ferent ſorts of it are as follow: _ 
a. The touch-flone, which is black, pretty 
hard, and of a fine grain. 


Argillac, 
ſtones 


b. Black grind: ſtone, which is of a coarſer 


rain. 


c. Tile. late; is the coarſe dark-blewiſh, or 


grey ſort. | 
d. Black chalk; this is very black, ſoft and 
foliated, and writes like common chalk. 


Beſides theſe, there are found other ſorts of ir- 
tus of ſeveral colours: Some run very eaſily into a 
black glaſs in the fire, which fuſibility ſeems to 
ariſe from ſome admixture of irony particles. It is 
uſed at ſome places to fuſe it into buttons, balls, 
and other things; and will ſerve to make a black 
glaſs for bottles, &c. . 


What the miners call kneiſs, (rock) is moſtly a 
grey and greeniſh ſhirtus, with a mixture of various 
other ſtoney particles. 

$ 20. III. Gyyszovs Sroxks. 


Thoſe include the following ſpecies: 

1. Plaſter ſtone; This is of a bolt ſubſtance, but 
rough, moſtly white or of a light grey co- 
lour; when broke it glitters, but not 


take a poliſh, | 
2. Alabaſter ; 


. 


11 | * ye. 
. ae; this differs from the former in that 
„e takes a good pofiſn, and is ſometimes ſtain- 
ed with variety of colours. There is white, 

black, ſtreaked, and ſome of # mixed colour. 


3. Plaſter-ſpar or ſelenite ; which is ſofter than 
tte common ſpar, and moſtly white. It con- 
ſiſts of oblong ſquared tranſparent plates, ly- 
ing one upon another, When it ſplits eaſily, 

it is called maria glaſs, in German ſpicgel ſtein. 


4. Vitreſ- F 21. IV. VirzescEnT STONES. 
cent Thoſe comprehend the following ſpecies; 
— 1, y⅛ ' ᷑]ĩꝭ[2 , ⁊ĩðͤ 0; 
Which are tranſparent, of ſeveral colours, and 
moſtly of angular forms. And their ſpecific 
cũharacteriſtic is, that they reſiſt the fille. The 
various kinds of theſe are the following. 
. The diamond; is the hardeſt of all che pre- 
+ 011 cious, ſtones, commonly without colour, 
pet ſome inclining to a yellow, blueiſh, or 
| green hue, but very {ſeldom red: If laid 
[| or ſome time in the ſun, they become phoſ- 
| | pPlhoric and are luminous in any dark place, 
tho* indeed every chryſtal and precious 
ſtone will da the ſame; alſo when made 
4 med hot in the fire, they emit light in the 
5 | dark; and being rubbed upon glaſs Till 
they grow warm, they give in the dark a 
5 ſilvery white ſhining appearance. 
| N 5B. The ruby; Is of a deep red, and comes 
E gneeareſt to the diamond in hardneſs: When 
opa toſe colour, it is called Balajs, or a pule 
wu: When of a light” red, ſpinel; this laſt 
A 201 r but not the 
i | rs. | nee 7 2 4h 
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6. Sapphire is of a ſky-blye, and in hardneſs. Vi 


comes next tothe wb It looſes its neee 
in the fire. | 


| 4 eee yellow, ſametimes deep, but 


. often Pale, ſtands next to the ſapphire in 
eee, and keeps its colour ip ie fire. 


' Nets. A peculiar FOE WIRES to be ob- 
ſerved with this ſine fort of topazes, of 
which the author has not taken notice: 
which is, that they always grow. in oct- 
angular -ſhootings, by which they are 
diſſtinguiſhable from the common topaz, 


A 5 which grows in n ſhootin "ru 
other chryſtals and fo b. This 


Paz is called in German ſbnecten = 
and'is always of a. paler yellow than the 
other. And further it is to be obſerved, 
that by a certain method they may be 
dieprived entirely of their colour, and a- 
quire a luſtre equal to the diamond, ſo a8 
to be hardly diſtinguiſhable from chat. 


"DE e. „ e is green; when made hot. it turns 


"blue, and emits 2 light in the dark; when 
cold, its phoſphoric light vaniſhes, and 
recovers its native colour, 


+ Chroſolue ; is of a Seni yellow, or 


colour, inclining to à green, which 


Tanin Orange 
1 bf eee che 


1.25 is of a violet colour, { | * 
inclining to- yellow :., It not only \ gr 
does 


colour in the Gre, bus exeomela. 
e E 


1 900 Carnet; 


+14 
4. Viteſ- | 


fa 


ſtones 


 Metallurgic Chymiftry: 


5. Garnet; is of a deep red, but with dif- 

- ferent degrees of tr ow On It melts in 
the fire, but keeps its colour. 

i. Hyacinth ; is of a reddiſh yellow, but ſome- 
times only yellow colour. It melts in the 
fire, by which then it is diſtinguiſhed from 
the topaz. 

k. Beryll or aquamarine; is of a blueiſh pale 
1 oe colour, and melts in 
the fire, 


. Opal; is of a milky, or rather mother of 
pearl colour, but ſhews various changeable 
colours, being turned in different directions. 


2. Mountain or rock-chryſtals, called falſe ſtones. 


Thoſe are found in hexagons, and do not reſiſt 
the file. Commonly this ſpecies is without colour, 
but if coloured, it is named after that precious 
ſtone it moſt reſembles. So if violet coloured, 


it is called a falſe amethyſt: if yellow, 4 falſe topaz, 


&c, When the falſe _ is very dark, it is cal- 
led /moak topaz. | 
3. Pebble, flint one, or kieſel-ftone; It has no 
certain figure, breaks in ſharp, edged, ſemi- 
_ tranſparent pieces, and does not re the file. 

The following are the ſpecies of ir. 

4. Quarz. This is what the miners name the 

hard tranſparent ſhining kieſel-ſtone (flint) 

It is called, like the mountain chryſtal, after 
its colours, the falſe precious ſtone; for ex- 


| mw falfe topaz, faiſe amethyſt, falſe eme- 
r 


b. Sand. fone ; conſiſts of a multitude of ſmall 
kieſel-ſtones combined together pretty firm- 
ly. Ir is, like the former, of various co- 
lours and firmneſs. The coarſe fort * 
or 


for mill. tones; the finer, for grind-ftones. 4. Vitreſ- 
When it is of fo looſe * texture as to let cont lone 
water through, it is called f/tering-flone. 


4. Corneous or Horn. ſtone; it breaks either into 
concave or convex pieces; has no certain form 
and reſiſts not the file. Its ſpecies are the fol- 
lowing : | 

"a 2 which is of a blueiſh milk co- 

lour, nearly ſimipellucid, and bears po- 
liſhing well; in the fire it turns white. It 
comprehends two ſorts, viz. 


1. Onix; ſo the chalcedony is called if mark- 
ed with black ſtreaks. | 


2. Sardonix; when it has black and red 
ſtreaks, 


3. Cornelian ; is red, ſemitranſparent and po- 
liſhes well, | 

c. Agate; is ſemitranſparent, of a mixed co- 
lour, and takes a fine poliſh. It has many 
names given from its colours, and variety 
of figures repreſented therewith. | 

d. Jaſper ; is opake, of many ſingle or mixed 
colours, of different degrees of hardneſs, 
and therefore ſome will not poliſh. _ . 

e. Common horn or flint-ſtone, called by the Ger. 
mans Fre: ſtone; has ſome degree of tranſ- 
parency, and is of a coarſer texture than 

the tormer ſorts. LE h 

5. Glaſs-ſpar, called by the Germans fluſs-ſpar, is 

a ſoft foliated ſtone of various forms and co- 

lours, It breaks into oblong ſquared ſemi- 

tranſparent pieces, and is often very like the 

. calcareous ſpar in its foliated texture and cu- 
bic form; but ic is diſtinguiſhed from it by 

means 


3 — pF its —_ from 
"the. plaſter-par is as readily found out by 
5 7 t in the fire, When this g/a/5-/par 
5 | * IM are It is called, like the chryſtals, falſe 

_* eur ſtone: fuch ; as falſe amethiſt, &c. It makes a 
= perry good ingredient r fluxing refracto 
-— (whence it has the name flux. par.) Suc 
as are of a very bright and deep colour, as the 
f 3 7 and blue, when made pretty hot or be- 
1 gently burnt, appear phoſphoric in the 
85 "Ak: like the bononian-ftone, which itſelf is no- 
ching elſe but a kind of glaſs-ſpar. | 
6. Pumice-ftone; is rough and porous; ſo light 
as to ſwim upon the water, and of a ſtriated 
texture, or rather of a wood-like grain. It 
= . is aid to be found frequentiy about the vol- 
_— canos and hot baths, and thence ſuppoſed to 
i | be a ſort of e e out © by ome ſub- 
terranean aire. 


w I » + 


: 


22. Fiege two or more of the above enu- 
We ſorts of ſtones are mixed together into one 
compound; and in that ſtate moſt ſorts of horn- 
| ' "ſtories" dre Found in the cornelian mine, as it is 
1 called, nęar Freyberg in Saxony. The common 
A _ rock, is a mixture of flint-ſtones, ſpar, glimmer, 
= Dare, and often of more forts. 


' 4 23. Moreover ſeveral diſtindtions take place 

m among ſtones with reſpect to their accidental qua- 
=_ - {licies, without regarding their intrinſic properties. 
* So we call that an eagle ſtone which contains in 
N its central cavity another compact body, which is 
. I0oſe and rattles when ſhook; tho' it is nothing 
N — 1 0 ow Or a flint-ſtone. So likewiſe a 


l " ſpecies 


- (4 
© 3 — 


«cies of conoide ſtones is called belamnite, or thun- 
der-bolt. And when a ſtone has the form of anani- 
mal or of a vegetable, it is called a petrefaction, 


and of that body which it reſembles, | as r 
crab, ſhell, wood, Sc. 


Hnr. 


5 


$24 GA. T, is a body ſoluble in water, and Salts 
either melting in the fire, or Nati 
volatile; and is not inflammable. 


$ 28. In general the pure ſimple a are of 
two ſorts only, viz. 
I. The acid, and | ; 
II. The ALCALINE, 7 0 


4 , , 


$ 26. When theſe two ſorts unite with another | 
body, -or with themſelves alone, a Jr n 
or neutral ſalt, is produced, 


$ 27, The characters of a pure ac1D ſalt, are theſe Acids 
1. With alcaline earths, (S 13) and ſtones (818) 
likewiſe with egg-ſhells, crabs-ſtones, ſea-ſhells 
corals, it produces a boiling ebulition, called 
efferveſcing, by this means the alcaline body. 
will be diflolved, either wholly or in part. 

2. When diluted with water, and poured into 
moſt of 'the blue juices expreſſed trom vege⸗ 
tables, it n them red. * 

C 1 Ic 


4 


Of Nite | $95. "id of wes or ſpirit of ire, (. O). Is of 


Salts 


Acids 


: Co a 0 | | ( | i * - ? ; + 


3. It is diffipated in the fire, or is altered, if not 
united with ſome fixed body. 
4 Fe is to be, known by its ſmell or taſte, 


$ 28. 0h" avcatin ſalt diſtinguiſhes. _ by 

the following effects. 

1. It efferveſces with the acids in the like man- 
ner as theſe do with che alcaline earths and 
ſtones. 

2. It changes moſt of the blue j er of 5 pre- 
ceeding, into green. 


. 


8 29. Neutral ſalt or ſal medium, (& 26) pr 


ces neither the effect of the acid (5 27) l Arche the 


alcaly 8 28.) 


8 30. The acid of vitriol or acid of ſulphur, (+ O) 
is the 1 of all acids; for, if preſented to 
ſuch a body with which any other acid is combined, 
it expells that acid, and aſſumes its place by unit- 
ing with the ſubſtance itſelf, When concentrated, it 


Of Vitrol is called oil of viiriol, ( SO Po). This is much * 


vier and more fixed in the Hre, than any other acid. 
Its natural weight is ſeveral times heavier than wa- 
ter: neither the warmth of our clime, nor even 
that of 'bailing water, is able to _ wy imell 
from * 0 


a pungent e mngev imell : it is weaker than the 
vitriolic acid, but ſtronger than the acid of com- 
mon ſalt. If concentrated, it is of a yellow colour 
and emits à fuming vapour, which, if very denſe, 
Lane red, but when rarer, it is of 2 6 colour. 


Metallurgic Clymihry. 
2 32. Acid of common ſalt, the marine acid: 
Is eaſily diſtinguiſhed from the nitrous acid by its 
imell, which, tho' diſagreeable, is very different 
from the former: as allo by its particular effects, 
which ſhall be explained in the practical part. 
When concentrated, its colour is a greeniſ yellow. 


$ 33. Vinegar (+) or the acid of vegetables. Al- 
tho” the acid of that kingdom does not belong pro- 
perly to this place; yet its uſe being ſo general in 
chymiſtry, it could not be left unmentioned. It 


19 


Salts 2 
Marine 


Vinegar 


js found in the common vinegar, wood, tartar, and 


in all ſorts of ſour fruits. 


$ 34- The fixed alcaline ſalt is to be obtained, ,,_ .. 


both from the fil and vegetable kingdom. | 
In the . or mineral kingdom, it is diſcover- 


able; | 

a. In medical ſprings, but chiefly in thoſe 
whole ſmell is like rotten eggs; as in theſe 
of Carlſbad, Aix la Chapelle, Spa, Sedlitz, 
&c. This ſalt is ſometimes found adhering 
to the earth where the water has evapora 

3. In the common ſalt. | 

c. Partly in nitre: for, this itſelf contains a 
part of the vegetable alcaly. 


From 
Foſſils 


From the vegetable kingdom it is obtained by in- From Ve- 


cineration, elixivation and evaporation, viz, 
a. From the Spaniſh ſoda, which is made from 
pPlwBuants growing on the ſea ſhore, and thence 
it contains at the ſame time ſome portion of 
the common ſea ſalt, With this ſoda, finer 
and more durable glaſſes are made, than 
with the ſalt of common aſhes; for; the 
' glaſs made with common potaſhes, is fooner 
C 2 affected 


getables 


| Metallurgic Chymiſtry. 
affected by acids, than theſe, and will even 


ſometimes crumble in the air. 
5B. Potaſhes, are made from all ſorts of vege- 
tables. When any plants are burnt, and 
their aſhes elixivated for medicinal pur- 
.- "poſes, the fix'd alcaline ſalt obtained, is 
called after the name of the * it 
was produced from: as, Sal Abſinth, C. 
B. Geniſtæ. | | 
c. Salt of tartar, (S H) ri, is made from cal- 
cined tartar ; and exceeds both the ſoda and 
pot- aſnes, in purity, fuſibility, and pleaſant- 
neſs of taſte. | | 


8 35. The foffil fixt alcaline | ſalt, diſtinguiſhes 

-. itſelf from the alcaline earths, by diſſolving in wa- 
ter: for earth is inſoluble. (& 9) It agrees in moſt 
ee with the fixed alcaline ſalt of vegeta- 


les; but differs from it, as follows, viz, 


1. It does not liquify in the air; whereas the 
fixed alcaly of vegetables, being expoſed to 
the air, attracts the moiſture of the atmoſ- 
phere and diſſolves into a lye, which is four 
times heavicr than the dry ſalt was before, 
and then it is called oleum tartari per deliquium, 

or lixivium of tartar. 
2. That of vegetables is alſo much ſharper than 
| that of foſſil bodies. | | 3 
3. When the fixed alcaly of vegetables is united 
with the vitriolic acid, it produces a neutre 
ſalt, which does not flow but by means of a 
.. ſtrong fire, and is very difficult to diſſolve in 
Water. But the acid of vitriol, united with 
the foſſil alcaly, produces a neutral ſalt which 
ceaſily diſſolves in water, and ſoon runs in the 
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fire, The firſt is called vitriolated tartar, the Salts.” 
other when made of common ſalt, Glauber's 


ſal mirabile, or ſimply Glauber”s ſalt. 


$ 36. Sal fixum nitri, and ſal tartari extempo- 
raneum, Called the black flux, are no particular ſorts 
of fixed alcalies. For the firſt is only nitre (O) 
with the addition of coal-duſt; the other is made 


of nitre and tartar. 


$ 27. Under the name of volatile ſalt, is com- Volatile 
monly meant the volatile alcaline ſalt. Yet as there alcali. 
are alſo volatile ſalts of acids, the word alcaline, 
muſt be added. lt is very rarely found in the foſſil 
kingdom; tho? it is ſometimes to be diſcovered a- 
bout medicinal ſprings, as is, at Lauchſtædt near 
Merſeburg in Saxony, in ſome of thoſe earths and 
ſtones. But it may be obtained in great plenty from 
the vegetable kingdoms, as, from wood, ſoot, and from 
all putrefied vegetables! but the greateſt quantity is 
to be found among the animal tribes. From the dry 
animal ſubſtances, ſuch as horn, hair, or bones, 
ir may be produced by the aſſiſtance of fire alone: 
but to obtain it from the ſoft and fluid parts of - | 
animals, the eaſieſt way is by means of putrefac- 3 | 
tion. This ſalt is to be had in a dry as well as in = 
a fluid form; if liquid, it is called an Alcatime' 
Spirit (MJ); if dry, it is particularlized by tne 
name of the volatile alkaline ſalt. By the word, 
urinous, a volatile alcaly is commonly underſtood, Prinous. 
becauſe the ſpirit and volatile ſalt of urine are the 
moſt frequent. 1 
Among the volatile alcaline ſalts the beſt known 

and moſt in uſe are, the ſpirit and volatile ſalt of 
#rine, of harthhorn, of 2 of vipers, and the ſpirit 

| C3 of 


v2 Metallurgic Chymiſtry, 
Salts of /al armoniac, as well ſimple, as made with quick» 
l lime. | , Ws TR. FE x 


8. When the acid of ſea-(common) ſalt is 
—— 661 with a foſſil alcaly, 1 produces a 2 * 
ſalt, called common ſalt () And this falt is 10 
be obtained, g 
4. Partly in a ſolid form dug out of the earth, as 
at Cracovie in Poland, and is called rock alt, 
or ſal gem. | . 
3. Partly from the ſea- water, and ſome lakes 
c. Partly from ſprings, on the continent as well 
as in iſlands. 2 ler | 
The figure of its chryſtals is cubical. In the 
fire it flies to pieces with a crackling noiſe which is 
called its decrepitation. It diſſolves in four times 
its own weight of water, either cold or warm. 


— BitterSalt 8 39. The fail alcaly combined with the vitri- 
olic acid, produces a medicinal ſpring water ſalt, 
ſuch as that of Epſom in England, and of Eger in 
Bohemia. Its figure is a ſquare column, This is 
called the bitter purging ſalt. 


Salt-petre $.49. The nitrous acid joined with an alaly 
partly vegetable partly fofil, produces ſalt- petre, 
nitre (O). The figure of its cryſtals is an hex- 
agonal priſm, terminated by pyramidical columns, 
having the ſame number of angles, and the o 
"ſite ſides commonly of the ſame breadth, It is 
white and nearly tranſparent. If in the fire it 
comes into contact with any ſubſtance containing 
a phlogiſton, it deflagrates with much noiſe, burns 
with a very white bright flame, quickly conſumes the 

, 8 phlogiſton, 


iſton, 8. es a great portion of a fixed Salts 
Leah behind. A greater quantity of it will 2 $08 
ſolve in hot water than in the cold. Its taſte is 

ſharp and faltiſh, which leaves mon the Os a 
Len of coldneſs. * "ob ni 


54. When an argyllaceous earth is 3 Allum 
with the vitriolic or ſulphureous acid, another 
neutral ſalt ariſes, called, alum, (O) which is white, 
fometimes inclining to a very pale reddiſh. hue. 

Its chryſtals are of an oRtohedral figure, and its 
taſte is ſweetiſn, nauſeous, and ſtyptic. It diſſolves 
better in hot water than in cold. It differs in 
uality according to the nature of the earths, 
ſtones, or other Ingredients It was made with, 


$ 42. If a metal be diffolved in an Fe 1 Views 
by nature or art, and then evaporated , ſo far as to 
ſhoot into chryſtals, the ſalc obtained, is called a 
vitriol, or ſometimes ſugar, likewiſe ſalt, with ad- 
ding the name of the metal it was made from. 
As, fibver-vitriol, or ſalt of filver, copper-witriol, ſu- 
gar of lead, &c. There are only three ſorts of na- | 
tive vitriol known, that is, ſach as are muy c o -- 
poſed by nature, viz. _ lee 
4. The blue vitriol of copper. ce 

b. The green vitriol, of iron. 
C. The white vitriol, of zinc, called Neri, by 

the Germans, galliizen ſtone, 


$ 43. Tartar is a neutral ſalt, conſiſting of the Tartar 
vegetable acid, an inflammable earth, and an ar- 
dent ſpirit. 


f Sugar 


Mitollirgic” Chymifty. 
By: $44 Sugar conſiſts of an acid from the vege- 
table kingdom, and an inflammable ſpirit or oil, 
united witn an alcaline earth. | | 


$ 45. Borax is a ſalt brought native from the 
Faſtern countries, moſtly from Egypt, and is 
© chiefly refined in Venice, but ſome in Holland. 
It is not yet certain whether it is natural or arti- 
ficial: there is, however, pretty good advice of its 
being the product of art. In a warm air it be- 
comes powdery on the ſurface, It diſſolves with 
difficulty in the water; in the fire it quickly ſwells 

up and runs into a ſoft glaſs which attracts the 


ed $ 46 Salt armoniac ( On) conſiſts of the marine 
44 cid combined with a volatile alcaly. In Aſia, and 
at Puzzolo in Italy, it is found native. It is ſaid 
that in Venice and Egypt they make it of common 
ſalt, urine, and ſoot. Its taſte is like that of com- 
mon ſalt, but ſharper. It diſſolves eaſily in water, 
and in the fire becomes volatile and flies off. 


— 2 
. — 
— — 


58 47. Beſides theſe, there are many other arti- 
ficial combinations of acids and alcalies, and con- 
ſequently various ſorts of neutral ſalts produced: 

for example ; F A 4 | 

I. Arcanum duplicatum, which conſiſts of a vege- 

table fixcd alcali or nitre, combined with 

the vitriolic acid, If the vegetable alcaly is 

a ſalt of tartar or of 'pot-aſhes, it is particu- 
lariſed by the name of virriolated tartar. 

2. Sal mirabile, or Glauber's ſalt, is compoſed of 

the vitriolic acid, combined with the alcaline 


baſis of fea-ſalt, 
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3. Sal 


Metalhurgic chin. 


3. Sal digeſtivum Sylvii, which is a combination Neutral 


of the acid of marine falt with a vegetable — 
alcaly. | | 

4. Sal ſulphuratum, called ſal polychreſticum, con- 
ſiſts of the vitriolic acid with the alcaline 
part of nitre, | 

5. Sal ſeignette, named from the inventor, Sei- 
nette's ſalt; is made of ſoda and the acid of 
tartar, | | 

6. Sedative Salt, is a mixture of the acid of vi- 

triol with the vitrifying part of borax; and 
is obtained by ſubliming the borax when 
moiſtened with oil of vitriol diluted with water, 
or mixing the borax with calcined vitriol. 

7. Arcanum tartari, called alſo terra foliata tar- 
tari, and regenerated tartar; conſiſts of diſtil- 
led vinegar ſaturated with ſalt of tartar. 

8. Tartarus tartariſatus, tartariſed tartar, is the 
acid of tartar (in chryſtals) combined with 
the alcaline ſalt of tartar. 

. Tartarus ſolubilis, conſiſts of tartar and a vo- 
latile alcali. | 

10. Nitrous ſal armoniac, conſiſts of the acid of 

ſalt-petre and a volatile alcaly. 

11. Glauber's ſecret ſalt armoniac is the vitriolic 
acid combined with a volatile alcali. 

12. Acetous ſalt armoniac is made of diſtilled vine- 

gar and a volatile alcaly. | | 

13. Salt armoniac, which comes neareſt to the 
common ſort, is a combination of the marine 


acid with the volatile alcaly. 


Muallergi Cin. 
CHAP. V. 
OF SULPHUR OR THE PHLOGISTON. 


Salphur $48. VERY ſubſtance whit is inflammable, 
230 is in Chymiſtry called by the general 


name of ſulphur, or phlogifton,. It is found in all 
the three kingdoms of nature, even in the air, bur 


ſeldom or never alone, being ay innen with 
ſome other bodies. 


8 49; In the mineral or ful keen it.ap- 
pears | 

8 1. In a aun Wim, and is called petroleum, 
kum © rock-all. The white ſort which is very 
volatile and attracts the flame, is called moun- 
| tain-balſam, and  nephia. The yellow and 

brown ſorts are called voc or mountain-oil ; 

and when it is black and thick, rock or moun- 

tain-tar. It is found either ſpontaneouſly 

flowing out of rocks, or ſwimming upon 


water, 
2. In compact bodies, ſuch as 
Amber- a. Ambergriſe, which is a tenaceous * 
griſe hard ſubſtance, which when burnt ſends 
forth an agreeable odour. 


Aber b. Amber, (Bernſtein) This is found either white, 
| yellow, brown, or of a red colour : It ad- 
mits of cutting, turning, and poliſhing z 
and gives a fragrant ſmell in burning. 
c. Egrth- 


— N cnn. 


Metalturgic Ciyniry. 


27 


c. Farth-pitch, which is of a black or dark- Sulphire! 


y 
Earth. 


brown colour, and when burnt, gives a pid 


nauſeous ſmell : Its ſpecies are, mountain- 
wax, jews pitch, ſea coal, bituminous earths, 


turf, and jet, which latter admits poliſhing. 


4. Sulphur () which conſiſts of the virriolic 
acid, combined with the pureſt inflammable 
matter or phlogiſton. In burning, the 
fume ariſing from it, is noxious and ſuffo- 
cating. It is to be had either native, or 
artificial from ares and earths. Its principal 
ore is the pyrites, (kiels) 'tho* it is found 
in almoſt every kind of mineral. When 

of a tranſparent red, it is a ſure ſign of 
being mixed with arſenic. ' The pure, 
yellow, tranſparent, native ſulphur is called, 
gelb) The orange coloured ruby-ſulphur and 

© arſenical ruby. ate te TOTES 


J 


§ 50, In the vegetable kingdom, the inflammable mat- 
ter, or phlogiſion, exiſts in great abundance, but 


chiefly _ 
a, In rens; as myrrh, maſtic, &c. and are Refins 


ſoluble in ſpirit of wine; wherein they 
_ differ from gums, which will diſſolve only in 
water. | 


The firſt includes oi of zur pententine, of 
* &c. Among the latter, i of almonds, 
of nutmegs, walnut, linſeed-oil, &c. 


c. In 


virgin-ſulpbur. The red, ſangarach, (rauſh- 2 


„ 


nda - 


J 


b. In ails; which are either diſtilled, or expreſſed. Oils 


e. In the ba] ams which are thicker: than oils; 
das in the turpentines, balſam of Mecca, of 
Peru, c. ö | 1 ? 


: 4 $3. The phoſphorus; made of animal parts, 
roves the exiſtence of a phlogiſton in the animal 
1 | 


CHAP. vi. 
SF ME TAY. 


ETALS fo called, are compact bodies, 
perfectly opake, more ponderous than 

4 58 other foſſil ſubſtances, fuſible in certain degrees of 

= fire, and capable of being extended every way by 

=_ the hammer, | 1 
"Theſe are only fix in number, viz. 

: 1 Gola, Silver, Copper, Lead, Tin, Iron. 


Gold 8 53. Gold, (©) is the pureſt, heavieſt, and moſt 
- * _ fixed of all metals. It looſes between 1-1g9th and 
1· zoth of its weight in pure water. It melts in the fire 

ſo ſoon as white hot, and then its colour looks of a 

ſea- green. It is very pliable and tough ; but when 

by repeated bendings it is broken, the ends have a 

ſmall priſmatical edge ; whence it is almoſt without 

any ſound. Its colour is a bright yellow, It re- 

' fiſts the ſtrongeſt aquafortis. 5 


54. The 


Metals 5 52, 
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. The ſpecific weight of a body, which does Metals 
dot diſſolve in water, may be examined with any 
ort of good ſcales, in the following manner. 
Faſten the body with a horſe- hair at the end of 
one arm of the beam, and note its weight in the 
air; then immerge the body with the horſe- hair 
in water, (which is to be in readineſs to that pur- 
poſe) and E ſo many weights in the ſame 
ſcale as to reſtore the equilibrium: Laſtly, divide 
the weight which the body had in the air, by the 
difference it has in the water, and the quotient will 
be the ſpecific. weight of the metal. But it 
is to be remembered that theſe examinations 
are liable to ſome uncertainties, from the a 
reaſons; via. 
1. The difference of the gravity of the water. 
2. The various degrees of warmth in the atmoſ- 
phere; which alters the bulk of liquids much 
more than that of ſolids, chiefly of metals, . © 
3: The metals themſelves being ſeldom per- 
fectly pure, but uſually intermixed with ſome 
other metals of different gravity. 
Nevertheleſs theſe impediments do not altogether 
prevent metals from being diſcovered and diſtin- 
guiſhed by their ſpecific (gravity in the 1 
n 3 unleſs they are very, impure. | 


- | 


- 


8 55. Silver, (5) is of à white. very bright 
colour. It looſes about 4-13th of its 2 atk 
water. It is as fixed in the fire as gold, but melts 
with rather a leſs degree of heat. Next to gold ic 

is the moſt diſtendable under the hammer; and is 

not ſoluble 1 in the bre G. 


4 


* 


% 
- 


Metals 
Copper 


23g 56. Copper, (4 is of a reddiſh * hafd, 
and ſonorous. In water it loſes x-8th to-1-gth of 
its weight. It is very tough and malleable, but 
not quite in that degree as the two en Up- 
on breaking, it appears granulous, and rather dull 
than ſhining. It requires a greater heat to mele 
than the filver; and when in fuſion, it gives a 
bluciſh green colour to the flame of the fire. Ir 18 
fomewhat fixed, but may be deſtroyed in the fire 
by degrees : for, the phlogiſton being driven out, 
leaves the remainder in the form of a meralline 


calx. It is affected and cotroded by every kind of 


falt and acid, and even ot that in the air, and then 
aſſumes ſeveral colours, eſpecially blue and green. 
Among all the metals only this is changed into a 


yellowr metal by zinc, or any ſubſtance containing 


Zinc ; and th-n it is cal ed braſs, or yeliow prince- 
metal, if made with pure zinc; which two metals 
differ i in colour and malleability ; the latter being a 
ol yellow, and more brittle than the rar 5 


Lead, (h) is of a whiteiſh blue, woke i in 
add] ween 1-11th to 1-12th of its weight: it 
is the tougheſt of all metals, and therefore if broken 
fhews a ſmooth priſmatic ſurface or edge; in the 
fire it melts before it grows red hot, and then is ſoon 
deſtrofted, a conſiderable portion exhaling, while 
the remainder according to the degree of fire, either 
calcines into a powder, or runs into à glaſſy ſub- 
ſtance called hibarge, which is either yellow, red, 
or black. ound the ſofteſt of all Wn it | gives 


little or no foun 1 


98 


MP 8. Tin; (1) is of a white ſhining colour, 8 
e ſilver: it looſes 1-7th of its weight in the 
water, which proves it to be the lighteſt of all me- 
tals: it is rather leſs malleable than lead, yet by 

nd 
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no means brittle, being the next in ſoftneſs to lead. Metals 
Upon bending it between the teeth, it makes a ſort 
of crackling noiſe, by which it is diſtinguiſnable 
from all other metals; it flows like the lead in a 
very little heat, long before it is red hot, when it 
eaſily parts with its phlogiſton and falls into a 
whitiſh calx, which proves the whiter as the heat 


has been given more or leg, 


.$ 59. Len; (8) is of a water colour, and Iron 
laoſes in water from between 4-7th. to 1-gthy of its 
weight, It is of a very great fixity, and does not 
melt but with the moſt violent degree af heat, and 
then looſes much of its ſubſtance, When made 
very hot, or being in fuſion," it throws out bright 
ſparks, and.partly goes off in fumes, while another 
part runs into a dark brown blueiſh glaſs, and the 
reſt becomes ſcoria ; it is the moſt brittle amongſt 
metals, and this brittleneſs increaſes when made 
red hot and then ſuddenly quenched in water: It 
is the only body in nature which attracts and is at- 
tracted by the magnet. | 


F 60. Theſe four laſt deſcribed metals, are called 
imperfecs metals, becauſe they are not indeſtructible 
in the fire like gold and ſilver. ig 


$ 61, Mercury, ( $ ) is commonly reckoned” a- Mercury 
mongſt the metals, tho” it is neither malleable nor 
ſolid. The only particulars in which it agrees with 
metals, are its great ponderoſity, and perfect opa- 
city, In water it looies 1-1 4th of its weight; when 
pure it preſerves its fluidity in the greateſt degree 
of cold; but in a moderate heat it evaporates en- 
tirely in fumes, which being collected, the ſame 
mercury is obtained again. ft may be changed va- 
| rious 


32 


Semi- we- 5 62. (MEMI-METALS, d ffer from metals prin- 


tals 


Merallungie Chymiftry. 


rious ways, and yet may almoſt always be reſtored 
to its firſt form and nature. nr ec 


o HAP. vin. 


* 


OF SEMILMETALS. 


cipaly in their want of malleability; but 
they are alſo much leſs fixed in the fire, where they 


become entirely-volatile. * 


There are five forts, viz. 


N. 
” 


Zinc, Biſmuth, Regulus of antimony, Arfenic, and © 


obalt. 


| $ 63. Zinc, (X) Is of a white Sica colour, 


and brittle in 27 re 8 of metals, but tougher 


than all the other ſemi-metals, admitting in ſome 
degree of the hammer : When broken it looks as if 
its whole texture was a compound of looſe cubical 
grains, It melts in a very moderate heat, ſo ſoon . 
as it begins to be red hot; and by increaſing the 
fire, it ſoon raiſes in fumes, which ſticking to any 


ſolid body, remain in the form of a white light 
_ wool, which is called flowers of zinc. It the fire is 


further increaſed, it inflames and burns with a fine 
green colour, till all is conſumed and gone off, _ 


864. Biſmuth; (W) This being broken, ap- 
ears of a cubical texture, whoſe cubes conliſt 
of thin plates or lamina: it differs but little in ap- 
pearance from the former, yet its colour ſeems to 


be 


1 


Auetal Cm. wg 
more of a yellowiſh caſt than blueiſh; it is very Semi- me- 
brittle, and melts before it is red hot. tals + 


$.65. Regulus of antimony; is of a pretty whitiſh Regul. of 
colour, but very. brittle and hard; it requires enn 
a ſtronger fire to bring it in fuſion than the former, 
and will not melt till it is grown pretty hot. 


$ 66. Arſenic (0-0) takes place among the ſemi- Arſenic 
metals from its likeneſs to their metalline form: 
for, tho? it is found partly in a white powder of a 
ſhining white colour, and ſemi-tranſparent, yet a 
little phlogiſton reduces it to its ſemi-metalline 
form: it diflipates in the fire, but with a much 
thicker vapour than the former, the colour of it is 
a whitiſh grey, emitting a ſtrong tmell of garlick : 
It is lighter than all metals and ſemi-merals, and 
likewiſe the moſt volatile and unfixed, (tho' its 
ores are commonly the heavieſt of all.) The white 
arſenic in its powdery form may with ſome pro- 
priety be placed among the ſalts, becauſe it will 
diſſolve in thirty times its weight of boiling warer: 
It is the moſt offenſive poiſon, (after the fumes of 
mercury,) and therefore its ſmell is to be avoided 
with the greateſt precaution, the leaſt ſenſation of 
a {weetiſh taſte being obſerved upon the tongue, 
one muſt carefully fpit out the ſaliva, as with that 
the poiſon would be ſwallowed down. | 


$67: Cobalt; (K) is grey, yet ſomething in- Cobalt 
clining to a yellowiſh caſt, very like the biſmuth, 
but of a foliated texture: this is the ſemi- metal, 
which when ſufficiently . roaſted, communicates a 
blue colour to glaſs; whence it has been looked 
upon rather as a metallic earth, but with no ſuffi- 

D | cient 
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—_— cient reaſon : for, eben metals themſelves, when 


reduced by fire, or any other method into the form 

of an earth or calx, give ſeveral colours to glaſs. 
And that cobalt is a real ſemi-metal, will appear 
from thence, 


1. Becauſe it has the ponderoſity of a metal, 
2. Has alſo the external appearance and form of 
a metal, and | 
g. It melts in the fre like a metal, tho? not with- 
out a pretty ſtrong heat; and when cold, ſhews 
a convex ſurface. | 


In aquafortis the cobalt diſſolves with great vio- 
lence and with abundance of poiſonous fumes : and 
if the cobalt is pure, the ſolution muſt be of a 
yellowiſh green colour, which upon adding a fixed 
alcaly, turns black ; bur if a volatile alcaly is added 
it falls down into a high red precipitate, which 
being edulcorated and 2 to fuſe with any 
inflammable matter, (phlogiſton) recovers its me- 
talline form again. Cobalt does not amalgamate 
with mercury, nor does it unite in fuſion with ar- 
ſenic, with biſmuth or with lead: therefore in 
ſmelting-houſes, where cobalt ores are worked with 
lead, it is found ſwimming upon the ſurface of the 
melted metal, whence the workmen ſeparate it, 
and being ignorant of its ſubſtance, often work it 
for ſilver, of which however it holds very little or 
none at all; whereas it would ſerve to a much 
better purpoſe; for, one centner or pound ot it, 
being roaſted, will make thirty or forty pounds or 
centner of the fineſt blue glaſs; when the roaſted 
cobalt-ores, colour only from eight to fifteen. 
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C H A P. VIII. 


Or ORES. 


metals or ſemi-metals, and of ſulphur 
and arſenic, or of both together, are called ores. 
Sometimes they are likewiſe mixed with unmetallic 
earths or ſtones, 


$ 69. In collecting or purchaſing of ores, care 
muſt be taken to prevent impoſition : for, there 
are ſome ingenious fellows who know how both to 
compoſe artificial ores, and to join r.atural pieces 
fo artfully together, that the cheat may not eaſily 
be diſcovered with the eye; from whence many 
theoretical and practical errors may ariſe, Often- 
times this cheat may be detected by putting 
ſuch mineral ſtones into hot water, or in brandy, 
for, if they are joined with gum, or refinous ſub- 
ſtances, one or the other will make them fall in 
pieces. (See 5 20.) | | 


$ 70. Ores are divided, with reſpect to their 
effects in the fire, into three ſorts. | 

1. Fufible, which either by themſelves, or with 

the help of a proper menſtruum, become per- 

fectly fluid in the fire. 

2. Stubborn or difficult, which require a violent 
heat and long continued fire to flux. 


D2 3. Refraftory, 


$ 6.07? HOSE mineral bodies which conſiſt of Ores 


l 
| 
| 
| 


into an irreducible ſeoria. 


3. Refractory, which do not flux alone in the 

ſtrongeſt fire, but require the greateſt aſſiſ- 
tance from other additional menſtrua, and 
even then are with difficulty brought to perfect 
fuſion. | 


However it may eaſily be imagined that in each 


of theſe claſſes, various degrees will occur, 


i. Mineral-bodies muſt neceſſarily produce 
as many different effects in the fire, as they are va- 
riouſſy intermixed with different ſubſtances. 

As therefore ores are themſelves compòunds, 
(F 68) and caſually joined with other foreign mat- 
ters; their different effects in the fire muſt depend 
as well upon the heterogeneous mixture, as of the 


ſubſtance of the ore itſelf. 


« * 


$ 72. Some of theſe mixtures being lighter than 


- the ore itſelf, may be ſeparated by 3 


and waſhing, but often it will be needful to ro 

them firſt. Thofe are called ſeparable ores; but 
when the nature of the heterogeneous matters are 
ſuch that they will not admit of this ſeparation, 
either by fire or water, or if they are too much en- 
tangled with 'the very ſmall particles of the ore, 
then they are called inſeparable ores, _ +: 


# * P 


$ 73. A rapacious-ore (called by the workmen a 
wolf) is ſuch, when intermixed or mvolved with 
ſome deſtructive matter, which in the fire deſtroys 
more or leſs the metalline particles of the ore, either 
by carrying it away in fumes, or by converting it 


Or Gon d. 
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$74 74 * is not cer if thaw tene _ Gold 


as a real gold ore; that is to ſay, where the gold 
is intermixed and penetrated with ſulphur or ar- 
ſenic: becauſe naturally gold is found in its per- 
fect metallic ſtate, though ſometimes enen 
3 A un ores. 


875. This native gell is moſtly found in Aint, 
or white, quarz; though ſometimes in other ſorts 
of ſtones, ſuch as horn ſtone, lapis lazuli, (as com- 
monly believed) and now and then in the midſt of 
a mere ore, ſuch as maxcalires, (pyrite) and often 
in iron- ore. 


[1 — 4. - 


$ 76. There is W any bind of and without 


gold, only that they differ in the quantity. Sand 


in or near rivers, eſpecially where - the ſtream 


makes any turning, is commonly richer than the 
other, | It is likewiſe found in moſt ot the fat 


loamy earths, out of which it is to be obtained by 


waſhing, and thence called waſb- gold. And here 


a peculiar circumſtance ariſes with regard to 
the near relation of iron wich gold. For after 
the ſand and earth is waſhed from this gold, 
ſome ſmall brown or black iron grains are uſually 
found among it, which are called iron ram, * 
are attracted by the magnet. 


977. Native gold is ſeldom quite pure, but con- 
tains moſtly ſome ſilver; yet the waſh geld more 
A chat Which is ound in veins and cliffs. 


378. Gold 


Gold 


8 78. Gold garnets, ſo called, are properly no- 
thing but a blackiſh iron ore in grains, being even 
_ attracted by the magnet. They are moſtly found 
in the ſurface of earths called mould, and in German, 
damm earth; and if ever they contain gold, it is 
hardly ſo much as to defray the charge of extract- 
ing it. Oftentimes there is mentioned an ore, by 
the name of gold marcafites, yet they are commonly 
nothing but a ſulphureous pyrite of a cubical 
texture. N i 2 | 


Nota. Lately theſe grains, called gold garnets, 
have been found in Saxony, in a common 
talcy rock, in great quantity. 


Of SILVER Ons. 


Silver + 79. Silver is moſt frequently found native and 
: leable in ſeveral forms and ſhapes, ſuch as 
like hair, wool, leaves, ſcales, wire, &c. whence 
it has the names of cappillary, foliaceous, lamina- 
ted, arboreſcent ſilver-ore, &c. It exiſts likewiſe 
in moſt kinds of common ſtones and earths, and in 
moſt ſands ; it appears alſo upon coloured cobalts, 
vitreous ores, red filver ore, iron-ſtone, and tin- 

grains, called by the Germans, Zwitter. | 


$ 80. Native Silver never contains any gold; 
whereas native gold is ſeldom without ſilver. But 
the native ſilver is reputed to have an admixture of 
arſenical particles. 


Gooſe © 8 81. Gooſe fibver ore, (fo called from its exact 
filver-01e likeneſs with the gooſe dung,) is a marlwlike, pale 
and browniſh, very rich glebe, and often ſur- 
rounded and interwoven with filaments of _ 

| ver. 
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ſilver. The ſame name is given to another ſort of Silver 


a greeniſh- grey ſilver mineral, having nearly the 
ſame colour of that dung. 


39 


$ 82: Vitreous filver ore, is moſtly of an uncertain Vitreous 


octangular, &c. figures, It holds only filver and 
ſulphur. When pure, it may be cut and ham- 
mered almoſt like lead; but if intermixed with he- 
terogeneous particles, it is crumbling, yet theſe ſmall 
crumbles are ſtill malleable. There is a kind of 


vitreous ore, quite brittle, which may ariſe from 


arſenic. The colour of vitreous ſilver-ore inclines 


more or leſs to blackneſs, and there is even a ſort 
quite of a grey colour, very near in appearance to 
that which has the name of grey ore, differing 


only from it in that this contains no copper; nor 
can it be reckoned to red ſilver ore, becauſe it does 


— 


not redden when ſcraped. Wherefore it muſt take 


its place among the vitreous ores, becauſe it con- 
ſiſts of ſulphur, a great part of ſilver, and ſome 
arſenic. The vitreous ore kinds differ indeed with 
reſpect to the quantity of ſilver they contain, yet 


they are always rich of that metal, holding about 
three fourths of ſilver in weight. It melts in the 


fire ſo ſoon as it begins to redden. 


irregular form, repreſenting a mixture of cubical, ſlver- ore 


$ 83. Horny ſilver- ore, is malleable like the for- Horney 
mer, and as eaſy to be cut. Some is whitiſh, ſome ſilver - ore 


yellowiſh, ſome dark brown. It ſeems to be com- 
poſed: of very thin plates, and is ſemi-tranſparent, 


| almoſt like horn, whence it has the name. In the 
fire it yields an arſenical and ſulphureous ſmell, 
and holds commonly about two-thirds of filver. 


Its 


\ ore 
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Red filver 
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Its outſide generally looks dirty and ruſty, but by 


cutting and bending it is eaſily. diſcovered. 


$ 84. Red filver ore is alſo rich in metal: often 


it is of a high tranſparent red, but commonly of a 
deep colour like blood, which latter is often ſtained 
over with a dirty lead- colour, but -diſcovers its 


red colour upon ſcraping. It may be diſtinguiſhed 


from cinnabar, by the latter approaching more to 


a briek red, (whereas the red -filver-ore is either of 
a deep garnet red, or ruby, or a pale fed. There is 
nevertheleſs ſome found, though ſearce, which is 


of a pale brick red, very like the einnabat; but 
then it is eaſily diſcovered in that the cinnabar ore 


grows brighter che finer it is grinded, but this the 


duller the more it is rubbed. It is of various forms, 
often prifmatic, hexagon, &c. and frequently ſunk 
in its matrix like another ſtone; but when in 
ſhootings like chryſtals, tranſparent, and of a 
beautiful red, then it is reckoned very fine and 


rare. It is very ponderous, and melts in the fire 
before it grows red hot, and then it emits a thick 
ſmoke, which proves by the ſmell to be arſenical, 
whence it has its ponderoſity. Although it con- 


ſiſts moſtly of ſilver and arſenic, yet it may have 


its red colour from an admixture of ſulphur; 
(S 40.) and this exiſtence of ſulphur in it may 
be wired by its deflagration with nitre: for 


neither ſilver nor arſenic produces this effect, as 


the latter being melted with ſalt-petre cauſes only 


a noiſy ebulition, which decompoſing the nitre, 


its acid ſpirit is ſet at liberty and flies off, but no 
- inflammation enſues. That of an high red colour 
holds commonly from 60 to 63 ounces of filver 
the centner. That of the deep red, is uncertain, 


and holds often ſome iron, Red fibver-ore is found 
e 1 0 i with 
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with the te ſtaceous cobalt ore, likewiſe with lead- Ores 
copper- antimonial- and even upon tin- ore, when 

a ſilver vein joins with theſe. Laſtly, as for the 
native cinnabar, which is of a+ foliated texture, 
the artificial which is of a capillareous, and the 
red antimony, which is of a ſtriated texture, red 
ſilver ore may likewiſe be diſtinguiſhed _ 
theſe, only by Wn{pection. | 


6 85. White luer ore, has. a e 3 Whitefil- 
colour. It is heavy and brittle. When pute, it ver ore 
contains g ounces of ſilver in: the centner, yet more 
copper than ſilver. It conſiſts of ſilver, copper, 
arſenic, and ſulphur. Some forts, of à higher 
colour than this, hold like wiſe ĩron, and then only 

about two qunces of ſilver in the centner. It muſt 
de wel diſtinguiſhed from the light cobalt, being 
very much of the ſame appearanee, yet the cobalts 
are always a great deal whiter when broke, and do, 
beſides this, incline, like the biſmuth, to a red- 
diſh or yellowiſn hue. 


9 86. Grey. ore, is reckediilys among the filver Why ore 
| ores, though it belongs rather to the copper ores. 
Its colour is dark grey. It breaks among or near 
the copper-ores, or copper-matrcalites, and is 
ſometimes mixed with it. * contains from three 


to twelve ounces of ſilver. In ſome places it is 
called black ore. 


$ 87. Feather ore, conſiſts _ he ſmalleſt t capille Feather 
very like feathers, ' It is commonly of a black ore 
colour, and contains two ounces of ſilver in a 
hundred weight, beſides the ſulphur and arſenic; 
for it * orpiment, (rauſhgelb) 29. 


8 88. Soot 


Silver 


Soot ore 


1 


8 88. Saat ore, conſiſts of a fine ſoft black duſt, 
and is very rich in ſilver, viz. from fifty to ſixty 
ounces in the quintal. It lies commonly in clifts 

and among the ſhootings of quartz. 


989. Beſides theſe and various other kinds of 
Jibver ore, it frequently happens that ſilver is found 
in the ores of copper, lead, tin, iron, upon blend, 
in the yellow, brown, and red ocher-earths, in 
letten*, and guren +; likewiſe in brown, black, 
and blue horn-ſtones, and even in the ſtratas of 


the common rock: called by the miners, ſtein 
geſhiebe) and though they preſent the ſilver neither 
in its native form, nor in any kind of mineral 


texture, yet have ſometimes been found to prove 


very rich of that noble metal. Whence it may 


often be very uſeful to try foſſil bodies upon ſilver, 


though they have no appearance of it. 


| Or CoppRR-ORxR. 


{ 90. Corrxx-Oxx, is ſeldom obſerved to have 
any regular form, tho? it is not always quite irre- 
ular, as may be ſeen in the green ſtriated ore, and 
Irene id a ſort of vitreous red copper - ore. If various 


fine colours, eſpecially blue or green, appear upon 
an ore, it is a pretty ſure ſign that it holds copper: 


No other ore ſhewing itſelf with ſo manifold colours 


as the ores of this metal. Copper-ore is almoſt 


without exception mixed with ſome iron, of 


* Which is a marl or clay running along on each fide of 


the veins. 


+ Which is a miner's term, ſignifying a ſoft, fattiſn matter, 


| bubbling and fermenting out between the cliffs and chinks of 


the vein; 


which 
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which the more it contains the brittler it proves to Copper, 
be. Copper-ore is ſcarce found without containing 
ſome arſenic. 


$ 91. Native-Copper, is often found both in a Native 
fluid ſtate, and in a ſolid metalline form. In the Per 
fluid ſtate it preſents itſelf in the Copper-vitriol 
waters, wherein nature has diſſolved the copper by 
means of a vitriolic acid, and from thence it may 
be precipitated either by nature, or by art. In the 
firſt manner, the ſolution condenſes in time 
and forms native. copper. In the other, by art, 
the copper is obtained from thoſe vitriolic waters 
by means of iron, which being put in and left 
there for ſome time, precipitates all the copper 
in its native form. For, the vitriolic acid having 
greater affinity with iron than with cöpper, in- 
—— ſeizes upon that, diſſolves it, and lets the 
copper fall down in its metallic form, which col- 
lefting in the ſame place, which the iron com- 
paſſes, takes exactly the ſame figure as the piece of 
iron had when immerſed. -” This phenomenon has 
cauſed the ignorant to believe, 2 iron has been 
tranſmuted into copper. This copper is called 
cement copper, and the water producing that effect, Cement 
 cement-/ſprings. coy. 
$ 92. Native Copper, in a ſolid body is found, 
4, Upon hard ſtones, as ſpar, quarz, late, 


common rock, and in the fine as well as 
coarſe ſand ſtone. P 


pe phyfical cauſe of this is always an irony earth. or 
mineral, by which the copper is precipitated in its metallic 


form, 


5. 1 


* 5. In olefts and fiſſures. | 

. In and upon theſe cheyſtalline ſhooting 
called by the miners = 

d. In copper ore, youu eather UE, bs am 


copper Ore. 
e. 2 os! withour any viſible admixture®. 


tg 8 93. Red Vitreous copper ore, Lid a red and ſome- 
copper titnes ſhining colour, but is ſeldom of an angular 
ore form. It is the richeſt among copper ores, and 


Ls Fouls of native copper, 


1 8 94 Common vitreous copper are, called by the 
88 — copper glaſs, is a dark grey ſhining; ore, 
copper very rich of copper; it muſt be very we di. 
tinguiſhed from another ore called grey ore, which 
Me have mentioned among the falver. ores, and 
contains ſeyeral pound weight of ſulphur, ſome 
little arſenic, ſome pounds of copper, a ſmall par- 
tion of iron, and from one to twelve ounces of 
Ailver in the centner, wherefore it is placed 
among the ſilver ores (5 84). Its colour is lighter 
than this vifrecus-ore, with a yellowiſh hue, 
wWberess the copper-glaſs inclines to a blue and 
reddiſh caſt, and ſSarkles with various red and 
| - blue colours, which the grey-ore never does. 
is very ponderous. but not very hard. It con- 
Mins from fifty ts eighty Boe in weight he of copper 
of the centner, beſides ſome iron, inch and 

enic. c 


— 
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$ 95. Brown 
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Brown copper-ore, called likewiſe Buer; Copper 

this is hardly diſtinguiſhable by mere inſpection. Brown 
from ſome ſorts. of iron ores, unleſs diſcovered by re 
its verdigreaſe. It is very K and contains ſome- 
times native copper. 

There is another ſort of i % which is of a looſer 
and lighter ſubſtance, and more . to a 
yellowiſh colour. 


8 96. Blue nne of this are ſeveral ſpecies, — 
viz. per- ore 
1. Lapis Jazuli, which is, of a beautiful blue, 
changes not its colour in a moderate fire, is 
pretty hard, and takes a perfect poliſh, | 
2. Azure copper; this is of as fine a blue as the 
former, but too ſoft for being poliſhed, and 
loſes its colour in the fire. 
This contains among all copper ores the 
. leaſt iron, arſenic, and ſulphur, and yields 
therefore, with the leaſt labour, the beſt op- 
per, and in the largeſt quantity. : 
2 Mountain Blue; is a light, duſty, earthy mi- 
neral, nearly of the conſiſtence of chalk; 
+: colour, as well as its metallic ſubſtance 
and fuſibility, is of various degrees; ſome- 
times it is brought by water, where it col- 
lects and adheres at convenient places. 


8 97. Green ener is called alſo malachit, Green 
when of ſuch a hardneſs as to admit poliſhing. copper- 
Of this the centner contains from ten to fifteen e 
pounds copper. But if ſoft and earthy it is called 
mountain-green, or copper green, and lies ſometimes 
on the ſurface of copper. ores, ſometimes upon 
any other ore, as lead, or tin ores, and even upon 
common ſtones and earths, where it is brought by 

water 
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Copper vater in clefts from copper veins, often very dif. 
tant from that place, being 8 upon the 
ſurfaces of theſe bodies, by whic 


they are ſtained 
green. To this kind belongs that native mineral- 
colour, called Spaniſb green, or green featber- ore, 
which is of a beautiful colour, and of a ſtriated 
texture within. Sometimes it is interſperſed with 


native copper, 


Pitch-ore 8 o8. Pitch. ore, ſo called from its appearance of 


a dark pitch, or rather of a gloſſy metallic ſcoria. 
It is rarely found, and muſt not be confounded 
with the ſea- coal, or ſlate like copper- ore. An- 
other mineral known by the name of copper-black, 
might be placed to this kind, it being a fine black 
powdery ſubſtance ariſing probably from the ſame 
mineral, and being pretty rich of copper. 


Marcafi- § 99. Marcaſitical copper. ore, called by the Ger- 


cal cop- mans, Copper-kieſs ; is the moſt common of all the 


per-ore copper-ores. Some call it yellow copper-ore. It is 


both without and within of a uniform yellow, gold, 
or braſs colour, with a very pale greeniſh caſt. 
But the more it contains arſenic, the paler it is; 
therefore its pale colour does not infer always that 
it is poor of copper. Sometimes its ſurface and 
fiſſures are covered with the fineſt variety of colours, 
ſuch as blue, purple, red. It conſiſts of cop- 
per, a good deal of iron, and of ſulphur and 
arſenic, If richer of iron than of copper, it goes 
among the iron-pyrite, or marcaſites, but its greeniſh 
caſt, and wack more the verdigris about it, 
always prove the exiſtence of copper therein, 
The pale copper marcaſite or pyrite, do not ſtrike 
fire with the ſteel, as the pale iron-marcaſite or 


f pyrite do, provided you avoid the flint and quartz 
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mixed with it. When a pyrite (kieſs) is cubical Copper 


or circular, of a ſtriated texture, or if it crum- 
bles in pieces when expoſed to the air, it is a ſign 
that ir contains little or no copper. 


$ 100. Copper-nickel, contains ſometimes a good 
deal of copper, but this ore- being r 
mixed with cobalt, the unmetallic earth of whic 
renders its working very difficult and unprofitable, 
it is moſtly placed among the arſenical ores. This 
is probably the ore of which Cronſted makes a 
new ſemi-metal, called nickel, which is nothing 
but a mixture of iron, arſenic, cobalt, and a 
little copper. | 


F101. When one or more ſorts of the above- 
mentioned copper-ores are found in a ſlate, it takes 
the name of copper late. Its richeſs in metal is very 
uncertain, as well as its fuſibility in the fire very 
different. Whence ſuch ores, though they may 
contain but two pounds of copper in a centner, 
'are in ſome places found anſwering the labour and 
expence of being worked for copper, for their 
great fuſibility. 


Or Irxon-Oxts. 


Coppere; 


Copper- 
ſlate 


| $ 202. Of all metals iron is found in the greateſt Iron 


plenty; very few ores are without ſome part of 
that metal, and may eaſily be diſcovered therein. 
Thoſe ores which yield good iron, are called iron- 
tone, all the reſt which contain but a ſmall quan- 
tity of that metal, go by the name of iron-ores. 


. F103... Jron is never found native in its metalline 
form, or at leaſt very ſcarce ; unleſs ſome kinds 


of ſand and of iron-ſtone,. which are attracted by 
the magnet, and. particularly a certain ſort, of 
bical and octangular dice-ore, might be called 
native iron, yet they are wanting the principal 
characteriſtic of a metal, malleability. 

8.104. Magnet, or load. ſtone, gives often a con. 
ſiderable quantity of iron. Its figure is uncertain, 
ſometimes it is found octangular, but very ſeldom. 
When pure, its colour is black, dark brown, and 
ſometimes reddiſh. It is frequently mixed with 
flint or ſpar, which renders its quality worſe. Its 

| E and wonderful properties are treated of 

y the authors of Natural Philoſophy. 


Grey ſhi- . $ 105 | Grey ſpining iron: ſtone, has almoſt the 
ning iron- colour of iron itſelf, and ſometimes its texture 
_— appears to be compoſed of ſmall and very ſmooth 
plates of a greyiſh iron colour, but often the form 
of its particles are not diſtinguiſhable, This latter 
ſort is more attracted by the magnet, and gives 
better iron than the former, and mote in quantity. 


8 106. Hematites, or Blood: tone. Its figure is 
at the bottom convex, but its ſides are angular, 
all which angular edges meet at the top in one 
int, whence it preſents a pyramidical appearance 
ike chtyſtaline ſhootings. Its ſurfaces are pretty 
ſmooth and gloſſy; ſome, when ſcraped, turn 
red, others yellow; when broke in length, its 
texture preſents vety regular ſtrya, all which ter- 
minate in ſtrait lines into one point at the top. 
It is very ponderous and hard, whence the artiſts 
uſe it for hurniſhing metals. . It yields much iron, 
but is commonly of a brittle kind, whence it is 
only uſed among other iron-ſtone; ** Blood. ſtone 
4, It 
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it is called from a pretended Property of its ſtop. Tron 
ping hæmorraghes. 


you * 
bz C n 


107. Tron: ſtone, is alſo ſound of white; grey, Iron-ſlone 


11 red, brown, dark brown, and black co- 
lour, all which yield good and much iron; their 
form is. various and irregular. A blue or green 
colour is but accidental in theſe ſtones, ariſing 
often from ſome admixture of copper. A grey 
or yellowiſh iron-ſtone is commonly of a foliated 
or ſparry texture, but, the lamina are 0 0 
regular as in ſpars; and gives from thu to 

pounds of the beſt i iron, . N * 


5 108. Von. glimmer, rapacious iron. ore, gives — 


moſtly a brittle iron, yet is made uſe of ſometimes 
at the iron- works, and the red ſort more than the 
black. It is a dark, ſhining, ſtriated ore, and be- 
ſides iron holds a good deal of arſenic, from whence 
it acquires that brittleneſs. 


8 109. "The i iron lone is found, 


1. In ſtratas or beds, near the ſurface of the 
earth, of various form, ſize, and hardneſs. 
And this is called | rubble-foxe, in German, 
 leſeſtein, or raſen ſtein: and when it lies under 
water in marſhy- land, marſh fone. To this 
kind belong the blackiſh or brown ſands, 
which in ſome places are worked enen to 
" advantage, 


| i 


2, In real ſtocks or neſts, in ae 2 


3. In regular veins, which often . _ beſt 


w * 
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Iron 8p 110. Among the 3ron-orer, are commionly 
_ reckoned, | | 
36. Magneſe, called by the Germans, brown-fone 

- which is of a ſtriated irregular figure, and of 
a grey, black, and ſooty colour. It yields 
but little iron, and that brittle. The potters 
uſe it for à black glazing ; and the glaſs- 
makers to darken the green or blue colour of 


the glaſs, and to give ita more ſolid tranſparency. 


5. Emery, is of àa greyiſh ſparry complexion, 
of a very hard ſubſtance, difficult to fuſe, 
and holds but little iron. It may be cleanſed 
from the ſoft earthy and ſtony particles with 
wich it is commonly intermixed, by ſtamp- 


ing and waſhing ; and then it is uſed by arti- 


-_ -acers to poliſh ſteel or iron, as likewiſe to cut 
cglaſs and. precious ſtones. It is ſaid to contain 
ſſometimes tin. W ee ll 
e. Iron ocher, which is commonly the produc- 
tion of ſome deſtroyed iron- ore, eſpecially of 
yellow pyrites, It is of a ruſty colour, fome- 
times a good yellow paint, but varying in 
fits degrees of ſhade. It appears often in 
ptings, chiefly in medical: ſprings, and ren- 
dees them foul, whence it depoſits and col- 
lects ſometimes in whole ſtratas. In moſt 
_* ,* places this ocher is found among clays, boles, 
And marls. Sometimes it is ſo rich that it may 
be worked with advantage for Iron. 
d. Red. cher, called by the Germans, rötbel 
wude. (See 5 19) That which is com- 
monly ſold by that name, is not a native ſub- 
ſtance, but uſually nothing more than the 
yellow or red ſediments from the making of 
allum and of vitriol, collected at thoſe works 


or this purpoſe. 
EA FEE, > 4. Blend, 


2 
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e. Blend, commonly called black. jack; is very 


* Tack" reſembling a lead. ore; it conſiſts of 


Zine, ſulphur, and arſenic, beſides a large 
ortion of an unmetallic and irony earth. 


This is of late quite ſtruck out from the ſpecies of 
iron- ores, very juſtly placed to the zine- ores. 


f. Suma i „in German, Wolfram, is a dark- 


1 ated ote, often of a fibrous irregu- 

ture, but ſometimes of a pretty regular 
e dice form; this when ſeraped turns 
red. 

. Sebirrl, differs very little ! in appearance from 
the former, only its ſtructure is commonly 
1 but it does not redden when 
ſcraped. 

Neithe theſe two ſorts of ore have, as 
ME ciently examine 

77 Mie white, marc He, or ar ſenical. ore, called i in 
German, miſſpickel, or white kieſs ; this is of a 
Imooth ſurface, white and ſhining like tin, 
and moſtly of a cubical texture, It contains 
a large quantity of arſenic, whence it has its 
ponderoſity. 

i. Ful iu rite. or marca/ite, called 2 
ie is contains more ſulphur than Ane, 

ao more than, half their weight of 1 iron. 
- colour is like poliſhed braſs. 

k. Common. marca/ ite, or. pyrite, ealled by the 
Germans, yellow copper-ore, and in fone places 
of England, muntic. It contains both iron 
and copper, beſides ſulphur and arſenic. 

„ any of theſe three laſt forts are added to 


an aſſay of iron, though in ever ſo ſmall a quan- 
tity, they Wl e ſpoil, the operation. 


E 2 „ ha 
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Iron 5 Lapis e calamine, contains a urge 
portion of iron. But ſince it has lately been 
diſcovered to contain chiefly that ſemi- metal, 

+ . Zine, it takes, with more propriety, its place 
225 among the zinc-ores. 


Steel 8 111. Seel, being nothing elſe or little more 
291 than a refined iron, and as ſteel may be made 
| of iron itſelf, ſteel-ore is properly nothing more 
than a fine ſort of maus 


Nativ BY 112. Native iron vitrial, is reckoned by ſome 
e among the iron-ores, but we have with more pro- 
triol Pier 8 it among the ſalts. (5 43. 9 


Flores 8 113. Flores ferri, iron chryſtals, which ſhoot in 
| ſmall Ke like coral, are nothing more than a 
white ſales and parry drop-ſtone. 


e 


Fi Or LEA D-Oxxs. 

ys I 14 Native lead is very rich and — 
never truly to be met with; and theſe ſmall grains 
of pure lead, found at Maſlau in Sileſia, are 
rather ſuſpected to be either real ſhot, or ariſen 
from blowing and firing under ground, 


Green $ 115. Green head: Lore, is a very rare mineral; 
lead-ore it is ſomewhat tranſparent, and moſtly inclining to 
a yellowiſh colour. Its form is often a priſmatic 
hexagon, like chryſtals of nitre. Commonly its ſur- 

face appears ſome what incruſtated with an ocher. 
It is heavy but not very hard, and holds from 

ſeventy to eighty pounds of lead in the centner. 

116. White 


Metallurgic C bymiſiry. 
$ 116. White ſemi.pellucid lad ore, is ſemi-tranſ- 


parent and much of the ſame appearance and form Mets . 

as the former, except its colour. It likewiſe jucid lead 
bears ſome reſemblance with the glaſs-ſpar, but is ore 
more ponderous, and the plates which it is com- 


poſed of adhere more cloſely together, by which 
it may be eaſily diſtinguiſhed from the ſpar. 


$ 117. A terreftreous or lapidareous lead. ore, is Terreftre- 
ſometimes found, but not very common. It has 9% lead- 


the appearance of a fine greyiſh white argillaceous 
or marly-ſtone, interſperſed with ſome ſmall dark 
grey chinks and yellow ſpots, and contains from 
ten to twenty pounds of lead in a centner. The 
earthy ſort is richer than that which is ſtony, It is 
the ſame mineral which in England goes by the 
name of coak. At Selinginſkoy in Aſia, ſuch a 
yellowiſh ore has been found, which, beſides lead, 
holds gold, filver, and antimony. 


$ 118. In an iſland, called the Bear Ifland, a a 
lead-ore has been found, which is of a browniſh 
colour, ſemi-pellucid, almoſt like a black reſin, 
and very ſimilar to the common lead-ore with 
regard to its cubical texture, 


8 119. The cubical potters lead- ore, called by Potters 
the Germans, 3ley-glantz, is the moſt common ſort lead- ore 


of lead-ores. It is compoſed of very thin, ſmooth, 
ſeel-coloured, ſhining leaves or plates, ſo placed 


one upon another as to form cubical figures like 


dice. It is very weighty, brittle, and more fuſible 
in the fire than other ores. Some ſorts of this ore 
contain ſix and more ounces of ſilver in an hun- 
dred weight; others very little, and ſome none at 
all. Yet this is intirely accidental, and nothing 

2 can 
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Lead can be judged of its contents of ſilver with cer- 


tainty by mere inſpectionꝰ. 


§ 120. When a lead-ore is ſo finely grained 
that its texture cannot be diſtinguiſhed by the 
naked eye, then it is called in German, Gley-ſbweif. 
When it repreſents leaves it is named flowery lead ore; 
and when veined or radiated, tar prained lead. ore. 


$ 121. This potters lead- ore, (bley-glaniz, Q 119.) 

muſt not be confounded with the rapacious iron- 

ore, called by the Germans, iron-glimmer, ( 108.) 

neither with 4/end, nor with antimony ; for it bears 

ſome reiemblance with all theſe three ores. But 

iron glimmer is of a blackiſh blue, Blend of a much 

darker and by far not fo ſhining a colour, and 

entimom of a more bluiſh deeper caſt, and makes 

itſelf chiefly known by its ſtriated texture. How- 

ever, when this lead-ore is compared with thoſe, it 

muſt be done with a piece freſk broke; for when 

I | it has been a long time kept in the air and duſt; 
| | its outſide grows often ſo dull, as to appear very 
3 Uke blend. | 


§ 122. Sometimes this lead-ore (C 119) is fo 
much interſperſed among ſtones, earttis, or mar- 
caſites, as not to be diſtinguiſhed without a_micrd- 
{cope ; which, circumſtance has produced many 
falie notions of new lead-ores, and even commofi 


However the miners make it a rule, which is pretty well 
confirmed by experience, that when the grains or cubes are ſo 
{mall that they look like ſmall ſparks, it commonly is 
richeſt of filver, apd to this they give the name of 20 
grained lead ore, by which the fteel-grained lead · ore, may 
meant in Engliſh, 


7 


lytharge 
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lytharge has been given out. for a particular new 
kind of lead-ore. | | 


| F 123, Lead-ores become more. fuſible in the - 


fire by the addition of iron-ores or even of ſul. 
phureous pyrite, whereas other ores. are ren» 
dered more refractory by this means. So iron 
itſelf, or the richeſt ſcoria of it, will make a very 
proper addition in the fluxing of lead-ores, For 
as iron readily unites with the ſulphur, but never 
mixes with the lead, it quickly frees the ore from 
all ſulphureous matter, and leaves the lead to flow 
and ſeparate freely in its pure metalline form, 


$ 124. Both lead itſelf, and the common lead- 


ores, are of great ſervice in the melting of ſuck 
refractory ores which contain gold and ſilver. 


Or Tivn-Oxzs. 


8 125. Native tin, is no more to be found than Tin 


native lead. For that which has ſometimes been 
produced for native tin, in the working of tin- 
mines, has really been melted by forcing the veins 
with fire and gun-powder, and muſt not be miſ- 
taken for a metal thus formed by nature. 


$ 126. Tin grains, in German zin-graupen, are of = 


an angular and moſtly irregular figure; whereas 
that which is called grained tin, and by the Ger- 


mans Zwitter, is an ore with very little or no ap- 


pearance of angular particles, 


E 4 5 127. White 


| 8... 
* 


3 1 Is | in 1 N — TE 
Metallurgic Chymiſtry. 


White tin 5 127. White Tin-grains, are very heavy, ſemi- 


3 


Grained 
tin 


tranſparent, and in appearance ſimilar to ſpar. 
Thoſe very white ſorts, from Slakenwalda in 
Saxony, upon the borders of Bohemia, are ſaid to 
contain no tin, but only ſome iron. There are 
Iikewiſe yellowiſh, browniſh, reddiſh, and black 


tin grains. | 


» 


coloured as the former, but commonly mixed with 
other ſtony particles. When burnt, ſtamped, and 
waſhed, it is called black-tin, by the Germans fin- 


fone, and then it yields about two thirds of pure 


metal. The reſt appears,. by its ſmell in the fire, 
to be arſenical, from whence this ore acquires its 
ponderoſity; tin-ore being, like all arſenical ores, 
the heavieſt of all, though tin is the ligteſt of 
all metals. r " 


§ 129. As tin-ore- does not fly when ſuddenly 


_ thrown in the fire, ſo as other ores and ſtones do, 
this circumſtance has furniſhed a very eaſy, method 


of examining whether a. mineral ſtone contains tin, 


and how much in quantity, For, if a ſmall iron 


with gold yellow ſpots, as bright as the fineſt leaf gold, 


plate or ſhovel be made red-hot, and ſome of the 
ſuſpected ore be pounded very ſmall, then ſpread 
thinly upon the hot iron, ſo that every part may 


be inſtantly penetrated by the heat, the ſtony and 


other particles will immediately crack away, while 
the tin. ore remains unmoved in a grey reddiſh 
powder, ſtained over with an arſenical fume. | 


here is a ſort of thoſe tin grains found in Saxony, whoſe 
colour is of a dirty white, and are interſperſed within fide 


Or 


S 128. Grained-tin, (Zwitter) is as variouſly 
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1 


Or Mexcvary. 


8 130. Mzxcurxy is found in its native fluid 
form in ſome places, where it partly preſents itſelf 
in ſmall viſible globuls ſticking in a looſe ſlaty aſh 
coloured kind of ſtone, or in a ſoft marl or clay; 
partly it runs out of its receptacles ſo as to be col- 
Iefted by veſſels, And this is called virgin mercury, 
becauſe it has not been in the fire, | 


8 131. The only ore of mercury hitherto known Native- 
is native-cinnabar. This is of a fine red colour ©*nabar. 
with a glittering luſtre and ſome times tranſparent. 

It is very heavy but not much harder than chalk, 
and contains from one- fifth to one- ſeventh of mer- 
cury, beſides one, two, or three-eighths of ſulphur. 
It may by its foliated texture eaſily be diſtinguiſhed 
from fa#tittious cinnabar, which is fibrous or firiated, 
The mercury and ſulphur are in this ore fo inti- 
mately united, that they ſublime together in the 
fire, and may not be ſeparated but with the aſſiſt- 
ſtance of ſome ſubſtance which has greater affinity 
with the ſulphur than with mercury. | 


$ 132. A mercurial ore is. found in Hydria, 
where the mercury lies in an earth or ſtone as if it 
were in a dead form, and has the appearance of a 
red-brown iron-ſtone, but is much heavier than 
that. It contains three quarts, to ſeven eights of 
the pureſt mercury, leaves after the diſtillation a 
very black ſtrong earth behind, and gives ſome 
marks of einnabar. This mineral however ſeems 
not, with that property as we have given, ($.68,) to 
be called an ore, but may n to the 
A HY native 


Mercury native mercury,($ 130.) For as microſcopes mag - 


nify no farther than to a certain. degree, and as we 
do not know the ultimate diviſibiſity of mercury, 


e cannot juſtly determine the point of its fluidity, 
although its globuls may no more be diſcernable; 


beſides, mercury may change its fluid form alone 
with fire without adding any other means, and yet 
remain a live quickſilver; for by the aſſiſtance of 
fire only it is to be converted into a powder, 

which, with a ſtronger fire ſhall recover its former 
fluid ſtate. | 


8 133. Of all minerals, mercary is found in leſs 
quantity than any : It having been obſerved that 
many times more gold is found annually, than mer- 
cury; which probably has been ordered fo in the 
.courſe of nature, from its little uſe in human life. 
Though perhaps another reaſon of that ſcarcity may 
be the careleſſneſs or inexperience of thoſe who 
try minerals. For commonly theſe trials being made 
in open veſſels and ſtrong fires, no regard is had to 
what flies off in fumes, but only to that which re- 
mains in the pot, Wherefore minerals in general 
ſhould be examined more carefully, and eſpecially 
in cloſed veſſels; which undoubredly would pro- 
duce many uſeful diſcoveries, which by the preſent 
neglect remain unknown. 4320 £ 


Or ANY On. 


Antimo- § 134. Akri is that ore out of which its 


regulus is made, and conſiſts of that and of ſulphur. 
Native reg | is ſcarcely known. 


Antony 


of antimony 
However it is fuld to have been found by one 


— 


Antony Swab, in a mine in Sweden, called Salbet's' Anutind- 
mine, of which an account is given in the Tranſact. ) 


af the. Royal Academy of Sciences of Sweden, 

rinted at Hall, 1748, The common black-grey, or 

lue:ſh antimony is moſt uſually of a ſtriated tex» 
ture, yet there is ſome found without any certain 
form: And in that caſe it may eaſily be miſtaken 
with the ſmall grained lead-ote, with white filver- 
ore, and with iron glimmer ; but the way to dif- 
tinguiſh it immediately from thele, is, th hold otily 
this ore in a burning candle, becauſe the antimony 


other ores does; yet an expert eye may readily dif- 
cover it by the colour. Prurple-attimony is but 
rarely found; it is of a delicate fibrous texture, 
conſiſting of regulus, ſulphur, and ſome arſttiic. 


will melt in that little heat, which none of the 


"$145, Crde-dhitimoiy, is not ohh that Which ig Crude 
ſep rated and picked out” in compact pieces from mony 


the ſtohy and other heterogenous matters of the 
ore, without fire, but alſo what is melted but of its 
mineral ſtones and earths by fire, This ore Has 
indeed its own fegular veins like other Geral 


Or Zine-Okty 


8 1865 As the production of zinc from its ores Zinc 
was formerly entirely unknown, the exiſtence of 
zitic-or# has always been doubted, or rathef entirely - 
dend. Some have even imagined that this femi- 
metal was only an excreſcence of lead, or of other 


| 
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metals. At the Harz zinc is collected * by 
accident in the ſmelting of other ores. But where 
and i in what manner the Eaſt India zinc is made, 


| we have no certain advice. Its colour is more 


'1tclining to blue, and it is 2 and purer than 
the German Zink. 


8 137. Since lately a method has been Wound a 
of extracting zinc from its ores, we can now 
name ſeyeral ſorts of real zinc ore. 


Calamine * 1 38. Fe or lapis calaminaris; this was 


the only mineral ſuſpected of being a zinc: ore, 
becauſe it gives in the fire that white wool - like 
calx, called flowers of zinc, and converts copper 


into braſs, like. zinc itſelf. But the method of 
reducing that ore into a real ſemi-metal, was either 


not known or kept a ſecret, till lately made public. 
Ik his ore has no regular form; ſometimes it is ſoft 


Blend 


and friable like earth, ſometimes compact and 
harder than a ſtone. Its colour is various, ſuch as 

grey, pale yellow, reddiſh, &c. If thrown in ſmall 

jeces into a ſtrong fire, it colours the flame inſtantly 
of a violet blue, like the zinc itſelf, and emits a 
thick ſmoke, which however ſmells neither of 
ſulphur nor of arſenic, but if any thing it is of an 
aſtringent nature; and if theſe fumes are caught, 


they collect in very ſoft and light flowers coherein "g 


together in a looſe ſubſtance, and appearing firſt 
a bluiſh, but changing afterwards into a greyiſh- 
white colour. 


8 1 39 "Bled, called in ſome places, i in Engliſh, 
lack jack, contains, beſides iron ſulphur and ar- 
 ſenic, a NN of zink, and takes therefrom its place 
4 9090s A f 3 among 
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among zinc- ores. There is a reddiſh ſort of this 
ore, which, when rubbed becomes phoſphoric in 
the dark, and is rather richer: of that ſemi- metal 
than the other. | <9 


<6. Or BisMUTH. 


104 140. Bismurn is always found in its true ſemi- Biſmuth 
— — form, and, like the gold, never to be met 
vith in the ſtate of an ore. But when it is ſurrounded 
with various heterogenous and ſtony matters, and 
chiefly with cobalt, as it is often the caſe, ſo as not 
to be very viſibly to the naked eye, then it is 
called biſmuth-ore. Biſmuth is moſt commonly 
lodged i in cobalt. Bifmuth-bloom, or flowers of biſ- 
muth, it is called when the mineral ſtone preſents 

this ore in a high-red, or peach-blofſom Pere 
and when A L. produces biſmuth. 


þ 5 141. It was formerly believed, and ſome are Biſm 
ſtill of opinion, that biſmuth gives to glaſs the ſame grain 
blue colour as the cobalt does; becaule experience 
e that the droſs which remains after the 

iſmuth has been melted out, which the ſmelters call 
biſnuth grain, produces really that effect with 
the glaſs: But as no ſuch grains or colouri 
earth remains from pure and ſolid biſmuth, it 13 
plain that this quality muſt ariſe from ſomechi 

mixed with the biſmuth, which mor arages. H s 
nothing elſe but cobalt 6 Yo, . WT 
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1 4 142. Of native e there. Is properly but 
5 two ſorts : 
4. Teftaceous cobalt, which is of a ſemi-meralline 
. form, and has, when broke, a blueiſh-white, 


glittering appearance: and 
3. White arſenic, which is either found in 
,chryſtals, or lies in the form of a mealy ſub- 
ance among the chryſtalline ſhootings of 
ſpar, 


That which goes by the name of yellow or uf 
1 is no more a YE RP but has Aga N an 
aan of ſulphy 


8 143. When the 4g/ eus cobalt is pure, it ſuh- 
SOTO up fire, and Hes either 1 in 
the form of 3 ur or meal, and even in 
tranſparent Re $3.07 belle in a Mining metalline 
appearance. Sometimes it contains ſilver, which 
.is perhaps but Accidental ; though there is ſome of 


Mr e Nun Mgerwoyen with ſolid native filver. 


| Orpiment / ; $1444 Orgiment, quripigmentum, is of foliated 
(fp znr in ſome degree friable, yet of a FP 
h.conſiſtence : it glitters upon being broke 
—_— colour i is of a gold-yellow. Sometimes 
tive ſandarac is Ene in it, called in German ne 
ggelb,. and makes itſelf known, by its cinnabaripe 
colour. It conſiſts moſtly of arſenic, 15 ſore 
part of ſulphur, befides ſome, carthy . ſ\ biiance, 
and therefore burns in the fire with a dirty white 
blueiſh colour, and raiſes a ſtrong white ſmoke. 
Red, * or chryſtalline arſenic is likewiſe 


found 


* 


10 


found ſometimes in fall ans pieces upon chis or- Arſenic 5 
ran. as well as upon the ne cobalt, Kc. d. 


8 145; The wbiteworeajiy, called by S White 
im general white tieſs, and at Freyberg, miſpictel, but marcaſits 
inthe vpper mountains arſenical-pyrite,(arjenic-kie(s) 
conſiſts of arſenic and iron only. Tinn-grains con- 
tain one fourth to one third, and red falver-ore to 
one half its weight of arſenic. Common pyrite, ,yel- 
low copper ore, called mundic, grey ore, white filver 
ore, and indeed moſt all ſilver ores, contain all a 
great deal of arſenic; except the vitreous · ſilver· ore 
when pure, and the pure eubical lead-ors. 


Wn 


| uh Conaur Ou, 


3 146. Cobat is either asd of a fine distal Cobalt 
texture, or elſe granulated with a ſmooth ſurface. 
Its colour is often light-grey and ſhining like a 
ſemi- metal, but ſometimes dark and blackiſh. It 
contains a great quantity of arſenic; and when that 
is driven out by fire, there remains a. fixed 
which being fuſed with glaſs, gives it a beautif 
blue colour; and then it is called ſinalt, or pow- 
der- blue, when reduced into a fine powder. This 
mineral is the only ſubſtance in which that colour - 
ing earth has been found. A certain arſenical ore, 
from the mines of Halſbrue kot Lorenz Ggenthrum, 
near Freyberg, and ſome other mineral ſtones, the 
intrinſical — of which ade me of IRIS. 
mined; have frequently rep name cobalg <W 
bur fich. . a 5814 


Cobalt 
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3 147. Cobalt: bloom, or flower of cobalt; it grows 
upon 45 cobalt like an amianthus, and 1s a fine, 
fibrous, ſtriated ſubſtance, reſembling the flowers 


- of antimony, and ſhewing a beautiful purple co- 


lour on the ſurface, ſomeching like red ſilver ore, 
but within ſide it is all of a grey or pale lead-co- 
jour. But ſince from this mineral the arſenic ſub- 
limes in as large a quantity as from the cobalt it- 
ſelf, and the remainder has the ſame quality of co - 
louring the glaſs blue, it is certainly nothing elſe 
but a true cobalt, though it appears only as a 
ſubſtance growing upon the cobalt. It reſembles 
very much the peach- coloured biſmuth· bloom; 
ſo as indeed cobalt and biſmuth are frequently 
found in the ſame mineral together. Laſtly, ano- 
ther certain mineral is ſometimes found upon a 
compact cobalt, in the form of a ſoft, looſe, pow- 
dery ſubſtance, which is called cobalt. * * the 
| Germ ans cobalt beſeblag. 


$ 148. The form « cobalt is very uncertain 3 
often it is angular, ſometimes granulated ; fre- 
quently it appears as if compoſed-of ſcales or thin 
plates; and at other times it has only the form of 
a metalline ſcoria : From whence it has given vari- 
ous names, ſuch as granulated, flock y, ſcoriated, knits 
cobalt, &c. It oftentimes contains ſilver, and the 
richer it is of that metal, the more heterogeneous 

arts it abounds with, ard conſequently the ie | 
it is for colouring glaſs blue, | 


149. That ſort of marcaſite which is com- 
monly called copper-nicke!,. is likewiſe a pooriſh 
kind of cobalt. Its colour is of a reddiſh grey, 

and 


and ſhining ;-it contains, beſides a ſmall portion of 
ſulphur and copper, a large quantity of arſenic. 


Or SuLPnHurEzous Ones. 
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| $ 150. Sulphur ($ 29.) is ſometimes found native, Sulphu- 
but moſtly in ores. The firſt preſents itſelf either . 75 


in ſolid pieces, and are ſometimes tranſparent, or 
lies in earth and ſtones, which appear as if glazed 
over with real ſulphur: or elſe it is brought by 
water, eſpecially by medicinal ſprings, where it 
adheres and collects in various forms, but moſt 
frequently reſembling blighted corn-ears. 


$ 151, Among the ſulphureous ores might in- 
deed be reckoned, in ſome meaſure, antimony, 
cinnabar, and moſt part of filver, copper, and lead 
ores: but as the ſulphur, in moſt of theſe ores, would 
not defray the expence of extracting, nor could it 

be obtained pure from the antimony without ſome . 
proper additional ingredients; and as in all theſe 
ores the metal which they contain makes the 
rincipal object; beſides that the ſulphur in ſome, 
Foch as the lead ores, makes a very needful 
- ingredient as a menſtruum for diſſolving other re- 
fractory ores in fuſion, and to bring the metal into 
that firſt rough regulus, called by the ſmelters, 
rough-ſtone : the only mineral uſually allowed the 
name of a ſulphurcous ore, is the common or 
ſulpbureo us pyrite, comprehending likewiſe the 
yellow copper ore. Thoſe pyrites are of a yellow 
gold colour, and ſhining within and without like 
| = 


66. 


a poliſhed braſs ; but with reſpe& to its form, it 
ſhews itſelf in ſo many ſhapes as no other mineral 
does. Its characteriſtic property is to ſtrike fire with 
the ſteel, and conſiſts of one-fourth to one-third of 
ſulphur, beſides ſome iron, and an unmerallic 
earth. See a complete account of it in HenckePs 


EO 


Vitriol 


Or VIrRIOL. | 


8 152, There are three ſorts of native vitria! 
found, as mentioned 5 42. But pure copper - vi- 
triol, or ſuch as contains more copper than iron, is 
never found; becauſe copper - ore alone, without an 
admixture of iron, can never turn into vitriol. 
But pure, native, iron · vitriol, is found in Hungaria; 
and the native white, or zinc-vitriol, in the mines 


of the Harz. 


81 FAY Thoſe ſtones which contain a perfect vi- 


Atrament triol, are called atrament. ſtone, or inck-ſtone, and 


ſtone 


vary much with —_— to weight, hardneſs, and 
colour, Some are black, grey, yellow, or red: 
but theſe colours being only accidental, make no 
difference in the _ produced. 


8 154. From the marcaſites or pyrite, vitriol 
may be obtained: | 


a. Alone, only by expoſing theſe ores to the 
air, which raiſing a fermenting motion within 

. their particles, produces an expanſion of their 
bulk, which makes them crumble in pieces; 
and then their ſurface appears covered over 
++ 


with very fine —— fibres, which are Vitriol 


the real vitriol in the form of very * 
chryſtals: 
b. By art: which is done with roaſting and 


burning theſe pyrite before being expoled to 


the air, 


With the firſt method, the common ſulphu- 
reous, irony pyrite ſucceed beſt; but cop- 
per-pyrite, (muntic) and thoſe which con- 
tain much of arſenic, muſt be treated in 
the other way, with roaſting, x 


$ 155 White vitriol, called by the Germans ys Whitevis 
lizen ſtone, is produced from zinc ores, and not ol 


from lead ores, as hath been erroneouſly ſuppoſed. 
For, notwithſtanding this white _ is made at 
Goſlar from a marcaſitical lead ore, by preparing 
it with a long-continued roaſting fire; it is how- 
ever very certain, that it ariſes from nothing elſe 
but the zinc contained in that ore; partly, be- 
cauſe this white vitriol contains a real zinc, partly 
becauſe this marcaſitical lead ore is commonly very 


much mixed with Bend, of which we Rove ſcen 


above to be a zinc- ore. 


6 156. White as well as green vitriol, may be 


macle from moſt ſorts of a becauſe it con- 


tains both iron and zinc; but it requires firſt 
roaſting, - 
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Metallurgic Cbymiſtry. 
Or ALum. 


$157. Alum (F 41) is either native, ſo as to re- 
quire only of being elixivated out of its mineral 
matrix; or it is contained in certain mineral bo- 
dies, which muſt be prepared by fire and air. 
Some muſt be treated with roaſting in an open 
gentle fire, as 'calamine. Others are merely expo- 
: _ to the air, in large heaps, where they ſoon 

begin to ferment, to grow warm, and at laſt even 
to inflame, when they yield an offenſive bitumi- 


1 Xx 


3. A brown, inflammable, bituminous earth. 
c. A fat, bituminous ſlate. 25 
Ad. A black, ſhining, bituminous, foliated, and 
ſometimes wood- like mineral, very like the 
ſea- coal, but much lighter, 
e. Some ſorts of calamine. 


2 
> 


Metallurgic Chymiftry. | 


or SALT-PETRE (NiTRE) and its EAx rns. 


| $ 159. Nitre, as far as may be judged hitherto Saltpetre 


from experience, is generated only on the ſurface 
of tfie earth; and it any may be found in ſome 
ſprings and waters, it is probably of having been 


only waſhed out of nitreous earths, and carried 


among thoſe by rains, 


$ 160. Moſt earths, eſpecially the loamy and 
calcareous ſpecies, are very proper for the gene- 
ration of nitre : and ſuch earths may be much far- 
ther enriched by the admixture of moſt kinds of 
vegetable as well as animal ſubſtances, whether 
they have been already putrified by themſelves, or 
be brought to putrify in thoſe earths, ; 


Or MinzraL Warts. 


$ 161, When any or ſeveral of 8 * Mineral 


merated mineral bodies have united with water, it 
is named a mineral water. If replete with common 
falt, it has the name of a ſalt ſpring; if ſo rich of 


copper as to admit of being precipitated with 


iron, it is called a cement water or ſpring, and the 
copper extracted from it cement copper. When 
ſuch waters are applied to the cure of diſeaſes, they 
are known by the name of medicinal waters, 
baths, &c. | | 


$ 162. If ſuch waters are impregnated with 


ſulphur, they diſcover themſelves by their particu- 


lar ſmell, fimilar to rotten eggs; and thoſe which 
| contain 


75 
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- Mineral contain an irn vitriol, are detected by giving a 


Waters black colour to a decoction of bitter abſtergent 


vegetables. If copper-vitriol, a poliſhed iron im- 
merged will be covered over with copper, an its 
colour be changed into that of real copper, If 
they contain either an acid, or an alcaly, they will 
ſoon diſcover themſelves, with the blue juice of ve- 
getables, or by efferveſcing. See 5 27, 28. 


8 163. It is remarkable, that in ſome mineral 
waters, both an alcaly and a vitriol is found to- 

er in the ſame time, without having affected 
each other: for, if ſuch a water efferveſces with 
acids, it can only be from the actual preſence of 
an alcaly;\ and yet the ſame water ſhall leave a 


yellow ochreous earth when evaporated, which 


can ariſe from nothing elſe but a deſtroyed 
vitriol, and proves conſequently that it contained 
alſo an acid. Whence it may be ſuppoſed that the 


bitter ſalts of mineral ſprings do not ſo much exiſt 


therein actually, as being rather produced during 


Fiat 
Of the FiksT and TuzoRETICAL PART. 
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DIVISION. I | Diviſion 
Of Chymical Agents or Inſtruments. 
Yon EIT IE 2 


an intended alteration in the ſubjett under *5® 
$ examination, or to be any ways aſſiſting towards 
this end, is called a chymical agent or wann 


Ae which a chymiſt employ to — — 
: 


— 


$ 165. Whatever change or alteration {9-0 be 
effected in any ſubſtance, it muſt be either by 
uniting or diſcompoſing the bodies, or by both at 
the ſame time, and conſequently by a motion; 
; wherefare theſe agents muſt either have already ob- 
tained that motion, or it muſt de ann in them 2 
Fel ſome aſſiſtance. | et 


CO 
- 


$ 166. We 


f 


„ — Metallurgic Chymiftry., 
Chymical & 166. We have the fix following ſ of chy- 
ente ical agents: 11 W * 


1. Fire. 
2, Air. a e 
"+ *%; Pater. WET N 4 & | v, 
4. Earth. | 
5. Diſſolbvent menſtrua. | 
6. Feſſels or utenſils... 5 

Each of which ſhall be rented of with all ook. 

fible PE and . | ds 
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Ti» $ 167. IRE is the principal agent in the art of 
| F chymiſtry, for without its aſſiſtance no 
chymical operation can be performed. | Fire is a 
body too ſubtle to come within ſenſual, contact, like 
other material bodies: whence it is difficult to aſ- 
certain its nature and properties, as far as they are 
peculiar to this element alone. All that we know 
of it, is by ſome of its effects; and that it exiſts in 
all other bodies and. places which come within the 

h. of our . 8 7 


a... 6 165 The os chef properties of fe fem to | 
perties be theſe: © 
| 1. Light, which it diffuſes equally. Go xd 
2. Expanſion, which the fire produces upon all 
Nr penetrated or rarified by it. 


„de Bach 


Both theſe effects it produces often at one and the 
ſame time, but ſometimes only one of them is ap- 
parent to our ſenſes. Thus, the light of the moon 
frequently ſhines very bright, but is incapable of 
producing a perceptible expanſion of bodies. On 
the other hand, many ſubſtances may be warm, or 
even hot, and only ſuffer expanſion, without giving 
any ſigns of light. 0 


+. $ 169. The ſecond of theſe properties of fire ob- 
ſervable in bodies affected by it, has given riſe to 
the invention of two inſtruments for meafuring 
the force and degrees of heat. One of theſe 
inſtruments which meaſures the heat by means of 
a fluid, ſuch as water, oil, ſpirits, or mercury, is 
called a thermometer. The other is done by the 


73 


Proper- . 
tiesof fire 


expanſion of a ſolid body by heat, ſuch as a metal- 


line rod, ſhewing the degree of heat contained 


therein; and this is called a pyrometer ; becauſe it 


ſhews the degree of heat in the open fire, 


8 140. Since then fre produces an expanſion in 
bodies: or, in other words, as it enlarges their bulk 
by forcing their interior parts towards the ſurface; 
and as this cannot be effected but by motion, we 
© conclude from hence, that the body thus penetrated 
by heat, ſo as likewiſe the fire itſelf, muſt be always 
in motion, becauſe a body may not move another, 
without being itſelf in motion. 
5 171 The more particles of fire enter into a 
body, and the more they are agitated by the mo- 
tion of another body, the more the motion of that 


body increaſes which is thus penetrated by the py 
| 7 12 


11  - Metallagie Cha. 
Propef- ticles of fire, and fo the ſooner and eaſier follow 
_"_— —_ intended; for example, fuſion, evapo- 
ration, & . ee 1 | 


8172. Although ſome of thoſe effects produced 
y fire, may appear as if contrary in themſelves, 
by ſeparating ſome ſubſtances, and uniting others; 
yet they may eaſily be reconciled 'by confidering the 
motion cauſed by the application of fire, and the 
e properties of the ſeveral bodies expoſed 
its power, * 


8173. The more ſolid and compact a body is in 
its lub fance, the more it reſiſts the fire; and the 
lower it is in heating, the longer it retains the 
heat, all things equally conſidered with reſpect 
to time, lize, and form. 


$ 174. Every matter which is combuſtible, either 
. wholly or in part, is called the pabulum of fire. 
Fuel: Of which the pureſt is, alcabol vini; next 
to this, the diftilled-cils, amongſt which may be 
included oleum-petre, and naphis ; then expreſſed- 
'oils; after theſe, charcoal; then, clean-wood; after 
this tur,; then, ſea coal; and laſtly, the dung of 


ſome animals, 


x $ 175. As fire produces various effects upon the 
ſame bodies in proportion to its different degrees, 
it becomes neceſſary. to make certain diviſions 
or degrees of the power of heat, and to obſerve 
thoſe different degrees by the ſeveral operations. 
Formerly ; only four degrees have been known; 
but, for want of neceſſary inſtruments, even thoſe 


could not by far be ſo clearly aſcertained as they 
| are 


Mating Ohmjy: 's 
ate at preſent by means of thermometers, eſpecially | 
thoſe of Fahrenheit, by which the degrees of heat are of 
ſpecificially determined to fix general diviſions. 


5 176. The frft divifon of brat, includes thoſe iſt divi- 
degrees upon Fahrenheit's ſcale, from the firſt or dor | 
lowermoſt, which is the greateſt degree of cold, 

up to the ejghtieth ; within this diviſion all kind of 
vegetables are generated by nature and kept alive : 

For, even in the greateſt cold the wild moſſes will 

grow upon the bark of trees; fo likewiſe the fir, 
Juniper, and divers other trees and ſhrubs will re- 

tain their verdure through the hardeſt. winter. 

This diviſion of heat is of great utility in hot-houſes, 
when to each vegetable that degree of heat is given 
which naturally is required to its growing and 
maturity. | 


| 177. The ſecond diviſion of heat comptehends 2d divi- 
Abe 4 obſervable at different times in 1 
healthy perſons, and begins at the fortieth and ends 
at the ninety fourth by Fahrenheit's thermometer, As 

long as the juice of animals enjoy any degree of heat 
comprehended within this compaſs, they are able 
to live; though ſome fiſhes have been obſerved to 

live in a water that is full as cold as the thirty. fourth 

It may therefore in general be faid that 

the heat for living and healthy animals, is from the 
thirty-tourth to the ninety-fourth degree. Ih this 
divifiou all the vital functions of animals are per- 
formed, as alſo the fermentation of vegetables, and 

the petrefaction of both: With this heat likewiſe 
chymiſts prepare their elixirs, the ſimple and 
volatile alcaline ſalts, tinctures, and the firſt 

ration of their philoſophical work, 

FETs | 5178. The 


* 
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Heat 86 178. The third divi/ion begins at the ninety- 
d diri- fourth and reaches to the two hundred and twelfth 
=” degree, in which water commonly boils, Within 

this diviſion, the water and the natural (eſſential) 
ſpirits () are ſeparated from animal and vege- 
table bodies: The eſſential oils of plants, ſo called, 
become volatile, and may conſequently be diſtilled 
from vegetables, as well as their waters. How- 
ever the ſalts and oils of the freſh animal juices 
may not be raiſed in this degree of heat, but will 
only. dry into a thick, hard, and brittle ſubſtance, 
inſipid both to taſte and ſmell, in which ſtate they 
will keep for many years unaltered. | | 


4th divi- 5 179. The fourth diviſion may be reckoned from 
ſion the two hundred and eleventh to the ſix hundredth 
degree, within which limits all ſorts of oil will 
come to boil; ſaline lyes, mercury, and oil of vi- 

triol, will riſe up, and may conſequently be diſtil- 

led. Lead and tin come in fuſion; the oils, ſalts, and 

ſoaps of animal and vegetable ſubſtances, become 
volatile, and are rendered more or leſs alcaline; 

the ſolid parts of theſe bodies grow dry and burn 

to a black coal, and are therewith entirely deſtroyed, 

looſe their natural properties, and acquire others. 
Common ſulphur, and ſalt armoniac will likewiſe 
ſublime in this heat. | | Pol 


| 28 $ 180. The #ftb divifion is limited between the 

ſix hundredth degree, and that heat with which 
iron may be brought in fuſion. In this height of 
heat none of the metals, except gold, will remain 
unchanged: Silver looſes by a long continuance 
a ſmall part of its weight, but all other metals 
are, ſooner or later, totally deſtroyed therein: 
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All other kind of ſolid bodies grow red and white Heat 


hot; the fixed alcaline ſalts, foſſil as well as v 
table, are brought in fuſion, deprived of their oily 


ſubſtance, and are more and more hightened in their 


alcaline ſharpneſs. The argillaceous earths burn 
to a perfect hardneſs, gypſeous-ſtone burn to plaſ- 
ter; the calcareous turn into lime; the vitreſcent- 
ſtones, either by themſelves, or mixed with other 
ſorts, or with ſalt, are converted into glaſs. 


$ 181. The fixth and laſt diviſion of heat is pro- 6th divi- 
duced by concentrating the ſun-beams by means of fon 


concave ſpeculums, or with convex glaſſes : The 
violence of which no material ſubſtance can reſiſt, 
The leaſt of its effects is, that every metal is in- 


ſtantaneouſly melted by it, becauſe moſt all other 


bodies are reduced into glaſs. Even gold has been 
ſaid to ſuffer vitrification by this means; which 
however may juſtly be held in doubr. 


This degree of heat is to be produced by uniting 


the effect of one or ſeveral ſuch convex glaſſes or 
ſpeculums, and may be raiſed to any degree by in- 
creaſing the number of theſe inſtruments, expoſing 
them to the ſun, and directing their focuſſes all to 
one point, But even here we are unable to ſet 
limits to the force of fire, nor is it poſſible to 
determine with exactneſs how. much farther its 
effects may reach. 


85 182, From what has been ſaid hitherto, it 
appears that there are as various degrees of heat te- 
quired, as there are different operations in chymiſtry. 
It becomes therefore very neceſſary that every chy- 
miſt ſhould know how to obtain that degree as is 


required to each purpoſe, what fuel produces a 
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| bodies with 


ſttronger fire, and which a leſſer ; and likewiſe 
what means this is to be raiſed, or leſſened. 


by 


ba- 5 183. Alcobot-vini, gives a gentle, but equal 


hear, and may be increaſed or leſſened by a greater 
or lefs number of wicks. After this follows the 
lighter, porous, ſpungy, ſorts of fuel, ſuch as 
ſtraw, dryed leaves, and the ſtalks of ſome plants, 
Next comes oil, fat, wax, camphir, reſin, ſulphur, 
and whatever is replete with the like ſubſtances. 
But to a ſtronger fire ſerves the black turf,” the 
hard, ſound, and not too dry wood, or Charcoal 
made from ir, and pitcoals. 


96 184. Heat will neceſſarily be ſtronger or 
weaker, in proportion to the quantity of fuel im- 
ployed at one and the ſame time. (5. 171.) 


. . $ 185. The nearer the body to be aQed upon 
is placed to the fire, the more it will be affected b 
it; and the farther it. is diſtant, the leſs will it 
ſuffer from its action. ; | 
No certain rules have as yet been eſtabliſhed to 


determine reel er effects of fire upon 
0 


t to their diſtance from it; and 
it ſhould ſeem from ſome experiences, that this is 
not eaſily to be aſcertained; for, it appears pro- 
bable that the particles of fire may, at different 
diſtances, receive various and new motions, either 
by being cloſer compreſſed, or otherwiſe acted 
upon by external bodies. (F 171.) 


£20 186. The force and effect of fire may be far- 

ther increaſed by the aſſiſtance of another body 

already in motion. (S 171.) This may * 
| 2 
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either by an agitated air, or by a parabolical ſtruc. Of fire 


ture of the furnace whereby thoſe particles of fire 
which otherwiſe would fly off, are drove back 
again upon the body expoſed to the fire. The air 
may be brought into morion, either by the fire itſelf, 
or by machines and other contrivances, ſuch as 
bellows, water- ſtreams, &c. The larger the bellows 
are, the greater the velocity they are moved with, 


and the greatfhumber of bellows are directed to one po] t 


the ſtronger will be their effect of raiſing the heat 
to that y which they act yes. The other 
way to produce the motion of air by the fire 
itſelf, depends upon the expanſion or rarefaction 
of air in the furnace, whence a kind of vacuum 
ariſes. The more therefore the air is rarified in 
the upper part of the furnace, and the cooler the 
air is kept in the wind-paſſage underneath, the 
ater will be the force of fire: and this effect will 

ill be the greater in proportion as the uppermoſt 
paſſages of the furnace are made narrower, and-the 
draught-hole underneath larger. Though this re- 


quires likewiſe its certain limits and propor- 


tion, 


$ * It may eaſily be concluded, that the 
more of theſe means treated of from ($ 84 to 87) 
are applied at once to act with united force 
an object, the greater will be the effect in propor- 
tion: and if all theſe means are made uſe of at the 


ſume time, the heat may be raiſed to a very great 


$ 188. Cold in general, how it may be conſidered 
what means heat as well as cold may be prod 


only as a deficiency or abſence of heat, and 1 
of 
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of this may be ſeen various accounts in Boerhaaye's 


Chymiſtry, and ſeveral other modern * _ 


natural — 


CHAP. Il. 
o Al. 


$ 189. Tee- is no kind of body known 
which may be ſaid to be quite void 
of air, neither which could live and grow without 
it. No material fire, viz. ſuch as is fed by fuel, 
can exiſt without air. Since therefore no chymi- 
cal operation may be done. without fire, it follows, 
that they can neither be performed without air; 
though it will appear in the ſequel, what great in- 
fluence air has in chymical operations: a chymiſt 
ought therefore to know the chief properties and 
effects of this element. 


$190. That the air is a body, is proved by its 


reſiſtance to thoſe bodies which are moved by it. 


But that it is a fluid body, appears from its agi- 
lity and diviſibility: and this fluidity is ſo proper 
and natural to air, that even in the greateſt degree 
of cold it has not been diſcovered to loſe any part 
of this quality: for, notwithſtanding ſome ſolid 

icles are ſeen flying in the air in an intenſe 


cold, upon which we obſerve the ſun- beams to re- 
flect, i * are not air, but only particles . 
water. | | 


; 191. Although 
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8 191. Alth the particles of air ate ſo Proper- 

| RT to — indiſcernable by microf. ties of air 
copes; it appears, however, that they muſt be 
greater than the particles of fire, becauſe they do 

not penetrate any metal, glaſs, ſtone, compact 

wood, nor even a ſtrong ſold paper; and what is 

more remarkable, not even the pores of ſome bo- 


dies which other fluid matters can penetrate.“ 


$ 192, The particles of air readily unite them- 
ſelves with certain other bodies, or attract one ano- is 
ther, as for example, water. For, when the air has | 
been extracted from water, the ſame water, when ex- 
poſed again to the air, will in a little time be im- 
8 again with as much air as it was before. by 
„if a bottle is filled with ſuch water from 
which the air has been extracted, and but the Water 
ſmalleſt part of air left in it, and this bottle 
with the mouth turned downwards is put into and 
water, ſo that the air bubble appears on its ſurface 
in the glaſs- bottle, this air-· bubble diminiſhes by attract 
degrees, and diſappears at laſt entirely, leaving the 


bottle quite filled up with water; ſo that conſe · che water 


quently the air has again united and mixed with 
the water, | \ 25 
Upon this appearingly inſignificant experiment, 
depends a very great and uſeful operation, called 
the graduating of ſalt- water, or ſalt-ſprings, For, 


* This may, however, admit of a cloſer examination; as 
this reſiſtance of bodies may only be apparent, and not in al 
reſpects real; and as at leaſt other fluid matters may certain 
not de theſe bodies without a reaſonable portion of air z 
beſides that this would be a direct contradiction of 5 189. See 


likewiſe (4 207.) | 
b | G whilſt 


382 
Air, 
+ the air in ſmall drops, the air attracts a conſider- 
able part of them, and renders therewith the ſoda 
thicker and richer, ſo that then it may be evapo- 
— fire with more advantage in the making 
0 i | WH LOU 7 
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whilſt this ſalt-water or ſoda falls down through 


9 193. The art of weighing air has been diſco- 
vered bur about two centuries ago; and ſince that 
time natural philoſophers have eſtabliſhed the 
ſame upon ſuch infallible principles, as to be clear 
of all doubt. 


| Since then the earth is ſurrounded on all ſides 


with air, conſtituting therewith what we call at- 
moſphere; and ſince two ponderous bodies, by 
touching cloſely each other, produce a: preſſure, 


the air muſt needs preſs with its weight upon the 


earth, and all the bodies upon it; and this effect, 
being a fluid body, (S 189) muſt take place above 


and below, and on all ſides, with equal force. 


Its weight in proportion to water is nearly as 850 


to one; that is, the water is 850 times heavier 


than air; and ſo it is when the thermometer is at 
its mean height, and at the medium of warmth of 
our atmoſphere. Upon this preſſure or weight de- 
pends the ſucking of pumps in water- engines, and 
the effect of the ſucker. However, this weight 
proves, with reſpect to various times as well as to 
different places, of more or leſs force; that is, 
the higher the place is ſituated, the leſſer, —and the 


lower the place, the greater is that preſſure or 


weight of air. 
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- F 194;, Air may be compreſſed into à ſmaller Elaſticity 
compals by the force of a weight; and when this of air, 
weight is removed, it expands again to its former 

extent or circumference. This property of air is 

called elaſticity, which is ſo peculiar to air alone, 

that nothing of the ſame property has been diſco» 
vered in any other fluid body. For, though water, | 
oil, ſpirits, and lies may be expanded by heat, and 5 
contract again when cold to their former bulk, yet | 
they may by no means be compreſſed with any | 
weight or force, ſo as to ſnew the !caſt expanſion | 
after the weight has been removed. 


8 193. Certain rules have been - diſcovered, its | 
whereby it is determined, how far the air ſuffers | 
expanſion; and compreſſion. - Ir is this: that the gon. | 
ſpace or bulk of the compreſſed air diminiſhes in | 
the ſame proportion, as the preſſing power or vn 
weight increaſes, and expands again in the ſame | 
meaſure as the weight is leſſened : or, the circum- 

ference of the compreſſed air is juſt in the reverſe | 
proportion with the preſſing weight. | 


From this property of the air, the invention of 
air - guns, air- pumps, and ſeveral artificial water- 
engines and works derive their origin. | 


$ 196. The more quantity of air is forced into 

a certain compals, the more 1ncreaſes its expanſion 

or elaſticity towards all ſides ; that is, the greater 

is its elaſtic power, Heat produces the ſame effect 

when applied to air; whereas with the cold it is 

the reverſe, as therewith its elaſtic power is ren- 
dered leſs. When air comes into that 
of heat in which water boils it expands exactly 

| G 2 one 


EY 
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Of air one: third of its circumference ; and this degree of 


its 


| aſtoniſhing and often dreadful e 


elaſticity has been found to be to the weight of the 
armoſphere, as 10 to 33. 

The more the air has been Sap os the 
greater will be its elaſtic power, by a force of fire 


equal to that power. From this property of air, 
frees may ariſe 


in chymiſtry, ly from negligence, partly 
from ignorance. Fersen effects Sl happen not 
only in that caſe when no ſufficient room is 
left to the air for expanding within the cloſed 
veſſels expoſed to the fire; but with a much 
greater and more ſudden violence they will exert 
their effect, when in the ſame operation the ſolu- 
tion of a ſolid body is to be performed; becauſe 
then the air comprehended in that ſolid ſubſtance, 


is diſcharged, unites with the air already incloſed 


in the veſſel, renders it more denſe, and from 
hence produces a greater degree of elaftic power, 


; ee e e the more violent effects. 


$ 197. If not moſt kinds of natural bodies 
themſelves are actually contained in the air, it 
may be proved by vs es, that at leaft fome, 
and the greater part of their ſubſtance are actually 


lodged and kept ſuſpended therein ; only that they 


differ in quantity . property in the different parts 
of the globe. 


$ 198. Thoſe never cealing variations obſer- 
vable in our thermometers, prove ſufficiently the 
preſence of fire in the air, as not only exiſting in 
all kinds of bodies, but even in the vacuum, and 
in this with all the ſame power and equal effect as 


in the air. 


$ 199. It 


e apes 


3 199. Ic is generally known that from animal 


bodies, from vegetables, from rivers, ſeas, and from 


the whole earth, daily immenſe quantities of water 
evaporate into the air, and that from thence they 


fall down again in dews, rains, and ſnow, to im- 


pregnate the earth and vegetables with moiſture, 
to cauſe the riſe of ſprings, and to ſupply thoſe as 


well as rivers and ſeas with water: yet that in 
every particle of air, at every time and place, 


water is actually contained, though in more ar leſs 


quantity, appears from that 1 
1. At all times, and at all places, when by the 


air-pump the air is drawn out of the cam- 
pana, the inſide of the glaſs is covered with a 


moiſtu 


4. Becauſe a perfect) dry ſharp and highly 
ne ſalt, does at all times, 
and at all places, attract moiſture from the 


calcined fixed alcaline 


0 © 


$ 200. A volatile body, when it diflipates and 
riſes up in the air, may carry off a certain part of 
a heavy ſolid body, united with the former. 


Since therefore all that immenſe number of vo- 


latile ſubſtances, which continually, from the We 


ſurface of this globe, riſe up in the air, are 


united with earthy or ſome ſohd terreſtreous par · 


ticles, before they fly off, it is apparent that a con · 
ſiderable part of earth is carried up with them into 
the air, that it partly remains there, and accord - 
ing to circumſtances falls down again, either by 
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and 


itſelf, or united with other ſubſtances. Of this the 


ſoot preſents a plain inſtance; becauſe when ſub- 


limed in ac veſſel, it leaves a conſiderable 


G 3 quan- 
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quantity of earth behind. As then ſoot is nothing 


elſe but a collected ſmoke of combuſtible, vege 


table matter, &c. and of this immenſe quantities 


* 1 
0 « - 


are daily raiſed up into the air, and even remain 


there, the exiſtence of earth in the air is rendered 


beyond all doubt. Without mentioning many 
other events of the ſame kind, ſuch as the duſt 
and ſand from great wilderneſſes, the aſhes of vol - 
canos, &c. which are frequently known to be car- 
ried away to the diſtance of a hundred miles. 


8 201. All odoriferous vegetables emit theſe their 
eſſential ſpirits or vapours into the air, where they 
collect in ſo great a quantity, that often mariners 
and travellers by ſea, have by the fragrant ſmell in 
the open ſea, diſcovered the vicinity of land long 
before it could reach the eye. An amazing quan- 


ſpirituous, tity of vineous ſpirits are continually generated by 


oily, 
| 

* 
= 
| 


fermentation all over the ſurface of the earh, a ſub- 
ſtance almoſt unalterable in its property, which, as 
ſuch, riſes by itſelf and by its own nature up inta 
the air. All kind of vegetable oils exhale by de- 
s entirely up in the air merely by the natural 

eat of the climate, and conſtitute there a phlogiſ- 
ton in this element; excepting only thoſe few 


which are kept up in cloſed veſſels, or in a very 


compact wood. All natural acidi, bitter and alca- 
line ſalts ot vegetables evaporate at laſt in the air, 
when they in length of time are freed of that fixed 


earth in which they were retained ; their ſepara- 
tion may be brought about either by fermenta- 
tion and putrefaction, or by incineration and 


chryſtallization: Tt has evern been obſerved, that 
entire particles of vegetables, in ſome kind of feeds, 
have been taken up by air, and carried away to 
an of immenſe 
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immenſe diſtances: from which event, among other Air 
errors of that kind, thoſe of ſulphureous rains, 
bloody and the like waters, have taken riſe. tante 


8 202. From animals, ſo immenſe a quantity of is full of 
icles are continually evaporated into the air, 

that nearly their whole ſubſtance is lodged in that 

element, and but a very ſmall part thereof left . 

behind. This is daily proved by very common 

experience, as, from dead carcaſes expoſed to the 

air; from contagious diſtempers, when the air is | 

ſaid to be infected; from the ſenſe of ſmell by © © 

animals, whereby they know to diſtinguiſh the 


difference of their ſpecies. + © : 

. Urine, and dung of animals require but a ſhort - 
time of--being conſumed and eyaporated into the | 
air. All animals, when dead, are for the moſt part 
carried off in the air by putrefaction; which thap-- 
pens equally when buried in the ground, on 
then in different intervals of time. How immenſely 

great is therefore that quantity of animal ſub. 
ſtances, which is perpetually communicated to, and 

united with the air; where they remain as in their and 
proper element, and conſtitute, perhaps, ſome ma- . ; 
terial ingredient to the conſervation and generation — 
of the animal ſpecies *,- It is not againſt all pro- inſets.” r 
bability, that even fertile eggs, or the ſeed of cer- 
tain animals, are contained in the regions of air, © 
when experience proves what an immenſe number 

_ of inſects are brought down by ſome rains or winds, 
which cover the ſurface of the earth, and often de. 
{troy the fruits thereof. 2 on 


A curious and peculiar obſervation, 


- 


158 


$ 203. Al- 


Air $203. Altho' it might ſeem new and impro- 
bable, that even ſuch folid ſubſtances as ff bodies 
contain ſhould rife up and lodge in the air, yet we ſhall 
. ſoon be convinced that this is a very plain and per- 
tec truth. For, the up ur is 1uch a compact 
fofil and foſſil body without doubt: and what an amazing 
uanticy of ſulphureous ſubſtances are not con- 
bodies, ſumed every day by firc. Sulphur is burnt up dail7ß 
| in che great ſmelting · houſes, by the-roaſting and 
ſſmeltiog of minerals, and all this is diſperſed into, 
* The air, though in che minuteſt particles. (F. 49.) 
fulphur, Not to mention that quantity of ſulphur which is 
conſumed with gunpowder, and other common 
| uſe. The exiſtence of nitrous acids in the air, ap- 
acids of Pears partly by its detonation with gunpowder, 
partly by the very generation of nitre in our at- 
moſphere, neither of which could happen without 
ſulphur, air) and conſequently theſe nitrous particles muſt 
needs be contained in the air. Further, when conſi- 
of nitre, dered that theſe two acids, the ſulpbureous and nitrous, 
being actually contained in the air, are both of a 
of ſtronger kind than the acid of common ſalt, and 
that continually ſuch immienſe quantities of com- 
"3 mon falt are expoſed to the air, it is plain that a 
fal, great quantity of this ſaline acid muſt thereby be 
reed from its fixed earth by the two former 
een ſtronger acids, and thence carried off into the air. 
To this comes further, that the fixed ſalts may, by 
red falts an often repeated gentle ſolution, low. heat, eva- 
poration, and inſpiſſation, be entirely deſtroyed 
and rendered ſo volatile, as to fly off into the air 
by themſelves. As commonly and furely then as 
this effect is obtained by artificial preparations, fa 
does nature work the ſame proceis likewiſe, and 
perhaps in many other various ways, The N 


1 
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of mercury in the air, is daily experienced by mi- 
ners with the loſs of their health, in thoſe mines 
where ores are worked by amalgamating mills, 
All metals and ſeni-metais, gold and filver ex- 
cepted, are partly deſtroyed in the fire, and their 
volatile and -unfixed ara driven up into the 


air, the fewer parts of it remaining but behind in 
a fixed ſtate; Metals being diſſolved in acids, 
ſome parts thereot'go off with the acid in vapours: 
and ſinee it appears by the above principles, that 
all Kinds of acids are contained in the air, it is un- 
queſtionable that metals may be diſſolved by air 
alone, and thence carried off with the air; an 
experiment daily proved and rendered beyond 
doubt. To this comes farther thoſe certain mine- 
ral exhalations, known by the name of mineral-damps, 
in German, ſchwaden, above as well as under- 
ground, and the ſhort life of miners expoſed to theſe 
vapours; all which gives us undoubted inſtances 
that the mineral and ſubterranean bodies are no leſs 
raiſed up into the air, than other vapours. 


§ 204. From theſe enumerated properties of 
air, the ſeveral effects thereof may now much rea- 
dier be underſtood and explained. 


Some of theſe properties may be the following. 

1. Air fills up every ſpace round the whole 
earth, if not obſtructed by another body. 
And ſince all kind of bodies are generated 


within this great ſpace of the globe, all which 
1s penetrated with air, it follows that ſome 


89 
Air 


metals 


particles of air muſt unite with theſe bodies, 


and conſequently none of them can be ſaid ta 
be without air, | 
| 2. Ay 
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2. As the weight and the warmth of air 2 ) 
continually ; „ and as either by cold or 
heat the air is now expanded, then contract mY 
and as beſides this ſome terreſtreous particles 
aſcend continually up in the air, it fol- 
— that the air muſt be in a | perpetual . 

motion. 
3. Further; beſides beat, the preſſure and mo- 
tion of the external air as well as the elaſticity 
of air contained in other bodies, makes, 
that no body whatſoever can be in a perfect 
© ſtate of reſt, that is, without ſome den 
af motion. 

2 4 Since ſo many particles of almoſt every kind 
of bodies are actually contained in the air, and 

: mey they ate therein in a continual motion, 

they can unite and mix themſelves with the 

- ».- air in various ways and manners, and produce 

by that means thoſe ſudden and aſtoniſhing N 

0 effects therein. * 

5. And as not every part of the globe produces : 
the ſame kind of bodies, nor the ſame quantity 

ol each, the bodies within the airy region 

muſt likewiſe differ in their kind and — 
cConſequently the phenomenons of air cannot 
be the ſame every where alike. | 

6. Moreover ſince the various bodies contained 

in the air, unite themſelves again either with 

theſe upon the ſurface of the earth, or with the 
air Ae accottling to circumſtances, the effects 


©. deriving therefrom, at No. 5, cannot be the 
ſiame at every place, 
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$205. JAT E R is not only contained in moſt Water 


3 bodies which are made uſe of in 
chymiſtry, but ſeveral chymical operations muſt 


entirely be performed with water. It is therefore 
needful to be acquainted with the chief properties 


of this element. Its definition is given to be a 
very fluid, tranſparent body, of no ſmell, taſte, nor 


colour, and when in a certain degree of cold, 


turning into a hard, brittle, tranſparent ſubſtance, 
called ice. Whence ſome will give it merely the 
name of ice made fluid by heat.* 


$206, Whenever the heat of our atmoſphere 
diminiſhes to a certain and always determined 

ree, the water congeals and turns into ice, 
The fluidity of water has therefore its cauſe 


This opinion ſeems to receive its probability from hence, 
that the firſt chaos may be conſidered as a ſubſtance without 
heat, ſo as to conſtitute a mixture of earthy and watery particles 
not only intermixed but congealed together without order, For 
then when heat was made and entered this congealed icy chaos, 
it may be imagined to have then melted away and fe 
itſelf naturally from the ſolid parts, leaving thoſe as the earth 
and hills by themſelves behind, and taking its place in the 
ſeas and rivers, according to its own gravity and fluidity. 


from 


Water 


motion it diſſipat 
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from heat, ſo that merely by that its particles 
are kept ſeparate and rendered fluid. This fluidity 


is ſo great, that 7 a ſmall heat and very little 


and diſperſes in the minuteſt 
atoms into the air; when by exact experiments it 
has been diſcovered what a quantity of water will 


evaporate in a certain — of heat, in a certain 


time, and from a certain ſurface not expoſed to the 


open air. It has likewiſe been obſerv that clean. 
pure water eyaporates ſooner than ſalt - water. For 


this reaſon, ſprings, riyers, and ſweet ſeas, looſe, 


more water by evaporation, than the open ſea. 


Evaporation is much helped by wind. 

ö $ 207. It may eaſily appear that the particles of 
water muſt be very minute; but no method or cer 
tain rules have as yet been diſcovered by which they 


may be meaſured, nor may any thing with certainty 


be ſaid with reſpect totheir proportion withother bo- 
dies. For, although ſome will conclude of the par- 
ticles of water being ſmaller than thoſe of air, from 
that they can make way through ſome ſubſtances, 
which the air does not readily penetrate, ſuch as lea- 


ther, and ſome kinds of wood; yet this event does _ 
ha 


clear the matter of doubt, ſince it is probable t 


. theſe effects may ariſe from other cauſes not yet 


ſufficiently examined. There are haweyer many 
bodies through which water may not penetrate, 
fach as ſome forts of hard wood, moſt kind of 


_ ſtones, glaſs, hard burnt clay, and metal; and fuck! 


as it cannot penetrate when cold, it can neither 
when warm or hot; only with ſome bodies it has 
been obſerved of penetrating them ſooner when 
cold, than hot, which may have its reaſon me 

| | c 


that the hot water takes''a greater circumference Water 
chin the ce. | : 


$ 208. Water being rendered volatile by fire, always 
it follows that water can never be in a perfect zn 
ſtate of reſt, though its motion may not be per- 
ceptible to the naked eye. Yet this motion may 
be diſcovered by the help of microſcopes, fo as 
likewiſe by the ſolution of ſalts in water, ſince 
this action cannot be done without motion even if 
it ſhould be aſcribed to an attractive power.“ 
8 209. The particles of waler are ſo homoge- 
neous that hitherto no difference has been diſcovered , 
in their compoſition. Their ſize, compactneſs, 
weight, and other properties remaining always the 
ſame unalterable. They admit of no compreſſion, 
like the air, and are conſequently very ſolid con- 
ſiſtent bodies; neither are they pliable, nor of a 
ſpiral form, as  Decaries and Stair have given 
Out. | 


$ 210. Water is ſeldom or never quite pure. feldom 
For, as the air is always playing, not only upon pure 
its ſurface, but penetrating its whole bulk, and as 
every kind of volatile bodies are mixed and united 
with air, it neceſſarily follows that thereby the 
water muſt ſuffer a conſiderable change by the ad- 
mixture of ſo. many other bodies and ingredients, 
which proves itſelf by every experience very evi- 


Which is often no more than an e on without 
| ing and a ſhelter of ignorance. For, whenever the true 
cauſe of a phenomenon cannot be explained or underſtood, It 
goes by the name of attraction. 


dently 
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Water, dently; By theſe accidental cauſes as well as by 


- owing to the body itſelf which has been di 


the heat and cold, it further appears, that its 
weight, and ſo indeed its other properties muſt 
be greatly altered at different places and times, 
When therefore the ſpecific weight of other bodies 


mall be examined by the hydroſtatic balance, a 
careful regard ſhould be had as to the weight 


and purity of water. Foul water may be ren- 
2 pure by diſtilling it in an equal degree of 
cat. | 


$ 211. Water has - that peculiar property of 
uniting with other bodies, and to conſtitute there- 
with ſo perfect a mixture, that each the minuteſt 


particle may contain an equally proportionable part 


of the body it has diſſolved This property of 
water is called its diſſolving power. Vet it muſt 
be obſerved that ſometimes this effect is partly 


olved 
therein, 


$ 212. All kind of ſalts (See chap. 4. diviſ. 1.) 


diſſolving will difſolve in water, either acids or alcaline, ſingle 


power, 


or compoſed, fixed or volatile, whether they belong 
to the foſſil, animal or vegetable kingdom. 


6213. T his ſolution differs however with re- 


2 to the quantity of water employed as well as 
the h 


eat required in the ſolution; and this difference 
ariſes partly from the quality of water, partly 
from that of the ſalts which are to be diſſolved. 


"$214. The more the water is in a ſtate of 
reſt the ſlower will the ſolution ſucceed, and 78 


8 0 
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leſs quantity of Galt it will diſſolve; in contrary the Water 


more it is in motion the ſooner and the more it 
diſſolves. Again and conſequently, the colder the 
water the ſlower is the ſolution, and the hotter it 
is, the ſooner and more it will diſſolve. When 
therefore as much ſalt has been diſſol ved in a boil- 
ing water as poſſibly it can diſſolve, a propor- 
tionable quantity of the ſalt will then be diſmiſſed 


and fall to the bottom, the cooler the water grows, 


ſo that at laſt when frozen to ice, the ſalt will ſepa- 
rate almoſt entirely from the water, and remain 
nearly in a dry ſtare, adhering to every part of the 
ice. From hence depends the principle of chryſ- 


talliſing, or making the common ſalt, which after 


the ſuperfluous water is evaporated, falls to the 
bottom and collects at the ſides of the veſſel when 
cold. It is remarkable that this ice, to which the 
ſalt has collected, will diſſolve in a much leſſer de- 
gree of heat than other ice of pure water : the ſame 
effect happens when ſalt is thrown upon any ice of 
a pure water, Hence it is that ſea, and every ſalt- 
water requires a much greater degree of cold 


before it freezes to ice, than ſweet waters of ſprings - 


to rivers. 


8 215. Salt in a fluid ſtate, that is, ſuch as is 
partly difſolved already in water, diſſolves in any 
proportion of water added in more or leſs quantity. 
And here it muſt be obſerved that all thoſe forts 
which are called ſingle ſalts, or acid ſpirits, are 
never quite without water, and conſequently al- 
ways in a ſtate of ſolution :/ hence, if to any quan- 
tity of theſe acids, or likewiſe to each of the other 


compoſed ſalts, being like theſe brought into a 


ſtare of ſolution, any quantity of water 1s 
| | | it 


with 


falts. 
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if ever ſo ſmall, each particle of that water will 
always contain a proportionable and equal quan- 
tity of ſalt. The fame proportion proceeds when 


more water is added to the ſame mixture, ſo that as 
yet it has not been obſeryed how far the limits. of 


this ſolution will extend. | 5 


8 216. But when falts are in a dry ſtate, that is, 
without any moiſture of water, then each requires 
a a certain time and a certain quantity of water to 
its ſolution, . So will common ſalt require leſs time 

and leſs water than alum to its folution. Ac- 
_ cording to Boerhaave's experiments, the ſalts re- 

quire (in the thirty-eighth degree of heat by Fahren- 

heit's thermometer) the following proportion of 
water to their ſolution, viz. 


Of common falt 4 parts require 13 parts of water, 


Salt-petre 1 
— 4 | 18 

Alum r 14 
Salt-armoniac 4 13 

Borax 1 20 

Engl. bitter: ſalt 4 rs 

Epſom ſalt — — 

Salt of tartar 2 8 


$ 217. Another very peculiar property of 
water is obſerved by the diſſolving of ſalts, which 
is, when the water has been ſo much ſaturated 
with one ſort of falt, that upon adding any more, 
it leaves the ſame undiſſolved at the bottom, this 
faturated water will however diſſolve a conſiderable 
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quantity of another kind of falt, without diſmiſſing Propers - ; 


any of the firſt, | 


8 218. Again, water diflolves the ſpirit of wine, 


though not by itſelf, but by the affiſtance of 
motion, with ſhaking both together in the veſſel. 
Since then the ſpirit of wine is nothing elſe bur the 
pureſt 'oil of vegetables, having obtained this in- 
flammable quality of a ſpirit by fermentation, it 
appears from hence that even the pureſt oils, when 
before properly changed, will perfectly diſſolve in 
water; which however ſucceeds the ſooner and 
readier, when before already diſſolved with a ſmall 
portion of water. Hence it is that common brandy 
diſſolves much readier in water, than the ſpirit of 
wine.“ But if water has been ſaturated with ſalt, 
then it will no more unite with the ſpirit of wine, 
though ever ſo much motion 4s given with ſtirring 
and ſhaking the mixture. Yet there are ſome ſorts 
of ſalt, which, being of ſuch a nature as to part 
eaſily from the water, do not prevent its uniting - 
with the ſpirit of wine, but give up their place to 
the ſpirit and fall to the bottom in a ſolid form, 


A diſtilled oil being united with ſpirit of wine, With oil 


and then pouring it in water, the — will ſtill 
unite with the water, and leave the oil by itſelf 
again ſwimming on the ſurface. Hence it follows 
that ſpirit of wine, having but the leaſt admixture 
of water, cannot diſſolve theſe oils and unites there- 
fore much readier with water than with oil; and 
that theſe oils remain ſtill oil, though diſſolved in 


* Becauſe brandy contains already a good deal of water. 
OM the 
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Proper · the ſpirit, and though they ſeem to have the ſame 
| di form and appearance with the ſpirit. | 


All reſins being diſſolved in ſpirit of wine, 
render the water added to the ſolution, milk-white, 


and recover therein their firſt form. 


with ſoap. 8 219. All ſeap, being a mixture of oil and of 


alcaline - ſalt, diflolves in water, it may either be 
made by art, or produced by nature, either of a 
fixed or of a volatile kind. And it is by means of 
ſeap that all ſorts of oil and reſin are ſoluble in 
water, which, without this intermedium can hardly 
be done. For, when an eſſential oil ſhall be united 
with ſpirit of wine, it muſt be kept a long time 
with the ſpirit 10 a gentle heat and repeatedly 


diſtilled over, and then only that part of the oil 


which therewith has been highly ſubtiliſed, unites 
with the ſpirit of wine, which being obtained, 
they both readily unite with the water. 


8 220. That the air may be diſſolved by water, 
ſo that each particle of water may contain an 


equal part of air in proportion to the whole quan- 


tity. See the abapt. on air. 


$ 221. All calcareous, fo as other ſubſtances of 
the foſſil as well as animal kingdom, having firſt 
been diſſolved in their own proper diſſolvent men- 
ftrua, will then in the ſame manner diſſolve in 
water, as the ſalts do when in a ſtate of ſolution, 
It is likewiſe ſaid that almoſt all kind of bodies, 
even metals, may be diſſolved merely by water, by 
a long and continual trituration : but the queſtion 
is, if this effect is produced by water only, or 
| rather 
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tather by the acids of the air, which may introduce Proper- 
themſelves into the water by that continual motion, *©29f wa. 
and change of its ſurface, made by trituration. 


8 228. It has been repreſented in the foregoing; 
how water will diſſolve moſt kind of bodies; it re- 
mains now to ſhew that, like the fire, water has 
likewiſe the reverſe quality, that is, to compoſe 
and conſolidate bodies. It is certain that neither 
in the animal nor in the vegetable kingdom any 
thing can generate or grow without water, it may 
be conſidered as conſtituting a real and ſubſtantial 
part of animals and vegetables, or only as a me- 
dium or vehicle by which the growing and nou- 
riſhing parts are conveyed to theſe bodies: whence 
every particle is found containing ſome portion 
of water, even the oils and vineous ſpirits not ex- 
cepted. But how far water may conſtitute a ne- 
ceſſary ingredient even to the generation of hard 
and ſolid foſſil bodies, may not be ſo eaſily con- 
ceived, ſince our ſenſes are not permitted to look 
into that ſecret operation of nature. However we 
know by experience that ſtones are in the beginning 
a ſoft ſubſtance; and that they contain water, for 
when taken in their preſent ſtate of hardneſs, ſome 
part of water is obtained from ſtones by the applt- 
cation of fire. As for metals, the preſence of water 
appears at leaſt of making a requiſite to their ge- 


neration, if it conſtitutes not even a part of their 


ſubſtance. For in ſulphur, we find a great quan- 
tity of water contained, and ſulphur is known to 
make an eſſential part of moſt kind of ores. We 
know likewiſe by experience that not only ores, 
but even ſolid metals have collected in mines and 
firſt conſolidated in a vapourous form, which 
| | H 2 form 
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Of water form they could not have obtained without aquatic 
SRL! ne By art we learn likewiſe how foſſil 
; jes may be converted into hard ſubſtances by 
the ſole admixture of water, fo as to remain partly 

united and fixed with them. Plaſter, moiſtened 

-with water, grows inſtantly a hard ſubſtance. No 

kind of argillaceous earth could be burnt to hard- 
neſs in the fire, when in a perfectly dry form of a 
powder, but muſt firſt be mixed with water. So nei- 

ther could lime and ſand be made up into a ſolid 

| ſubſtance, without being firſt united with water. 

Not 'to mention that no loam nor cement may be 

made without water or fluid matter. 


$ 223. Water produces in two peculiar circum- 
ſtances, very great and powerful effects, | 


1. When by heat it is driven up into a ſteam, as 
we ſee in the papinian-engine, and thoſe forcin 
pumps uſed for extinguiſhing the fire, an 
others for raiſing water from great depths. 


2. When frozen to ice; for then nothing can 
reſiſt its power of expanſion.“ | 


$ 224. Of cold, how it may be produced by 
art in and with water, we will only mention in ge- 
neral that the common method is, by mixing ſnow 
or ice with common ſalt. If a ſingle ſalt is taken, 
the cold will be the greater and quicker, and the 
_— this ſalt is, the greater will be the degree 
of cold. | 


* Yet it may be proved that in the firſt caſe this effe may 
be attributed to the air, being rarified by heat, and in the ſecond 
the effect 33 merely from an expanſion of air and ſome 


degree of heat contained therein, 
"IRS N ! O C H A P. 
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Or EARTH. 


$ 225, LTHoucn earth may not appear Ap, 
| great ingredient in chymiſtry, yet this 

chapter will ſhew that, according to its definition 

($ 165.) it may with great propriety be reckoned to 

the chymical agents. Earth is ſaid to be a foſſil, 

ſimple, hard, fixed, friable body, not fluxing in the 

fire, and neither ſoluble in air nor water, nor ſpirits 

of wine, nor in any oil. 


But we underſtand by earth, a pure unmixed 
earth, none of thoſe boles, medical earths, and the 
like earthy ſubſtances, which are a compound of 
fattiſn, ſometimes vitriolic, aluminous, nitrous, 
and many. other foreign matters, from which 
thoſe". earths receive their aſcribed virtue and 
effect. But when they have been properly cleanſed 
by fire, or water, they may then come pretty near 
to a pure earth. Much leſs may ſuch kinds of 
earth, which are found on the ſurface of the globe, 
be reckoned for a pure earth, becauſe theſe ate a 
compound of very various mixtures, ſuch as of 
fire, air, water, falts, - oils, foſſil, animal, and | | 
vegetable particles, and of but a ſmall portion of | 
pure earth, „ ens 


H 3 $ 226. This ; 


10 
Pure 


earth or 
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6 226. This pure earth is no leſs than moſt 
other bodies, contained likewiſe in the air, from 


whence it may be obtained in the following man- 


ner: 


Let a clean rain-water be gently diſtilled, and 
there will be found ſome ſolid ſubſtance remaining 
in the retort: This remainder being dryed and 
burnt, ſome aſhes are obtained; thoſe being elixi« 
vated with clean water, a clear, fine, white earth; 


remains, and this is called virgin eartb. How this' 


earth came to be in the air has partly been ſhewn- 
in the ſecond chapter. And how this earth, which 


ir. was beforc ſuſpended in the air, can now repreſent a 


prefectly fixed ſubſtance which ſuffers no alteration 
in the ſtrongeſt fire, will no more be à matter of 
ſurpriſe, when conſidered that heavy, fixed, ſolid. 
bodies may be carried off by the motion of a fluid 
one, and by thoſe yolatile particles with which 


thoſe fixed bodies were united, of which the ſoot 


from ve- 


has giyen us a clear inſtance. 
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$227. This virgin earth may be obtained from 


getables, every Kind of vegetables, ſo as likewiſe from loot, . 


biz, Jn che wort remgins a plack coal, This 


in the following manfier : I. 
1. By ſeparating their parts by diſtillation, 


_ a By incineration in the open air, © 


In the firſt manner, the wood, plant, or the ſopt, 
is put in a glaſs retort, and the volatile parts 
diſtilled oyer by degrees, which conſiſt of water, 
of a ſpirit, of acid, and alcaline ſalts, and of various 


41 muſt 


1 
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muſt be put in a clean iron pan, and burnt to aſhes, 
which, when waſhed and elixivated with clean 
water, leaves- the ſame fine earth as above ſhewn. 
the volatile ſubſtances obtained from it, are 
iſtilled again, another ſuch” black coal remains 
behind, of which the ſame fine earth may be ob. 


tained by proceding as before. 


The oils which have been obtained by that diſtil- 
lation, leave as many times the like black coal 


without containing any falt, ſo that it requires only 
calcining, whence it appears that moſt part of that 
oil may by a repeated diſtillation be reduced into 
ſuch earth,* However, by the ſame repeated diſtil- 


lations the oil becomes at laft as light, . dr f | 


and fubtle, as a ſpirit of wine; but great part 

its quantity, as likewiſe of its efſehtial ſpirit 
from whence it had its flavour and taſte, wi! 
chen be lot. Mage 


After the ſecond manner, the ſoot or plant is 
only burnt to aſhes in an open fire, then cleaned 
of its ſalt, and ſand by waſhing and elixivating, ani 
therewith this fine earth is obtained at once wi 
leſs trouble indeed, bur likewiſe in a far Teſs quan- 
fy becauſe great part is carried off by the vo- 
le particles which riſe up in a thick ſmoke 
during the burning. 3 


$ 228. In theſe operations, an alcaline fixed ſalt 


is obtained by the elixivation, which, though it 


had been cleanſed by the filtration of the lye from 
all earthy ſubſtances, ſo that by the beſt microſ- 


copes 


® This deſerves to be well noticed, 


behind, as they ate repeatedly diſtilled, ' yet 7 
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- copes no figns of earth could be diſcovered there. 


in; yet a conſiderable part of the ſame fine earth 
may be obtained from this alcaline lye in the fol- 
lowing. manner: The liquor having firſt been 
fendered perfectly clear and pure by a careful 
filtration, let it gently evaporate in a flat glaſs veſſel, 
to the conſiſtence of honey, then put the matter 
in a clean iron pan over the fire, till it is reduced 
into a dry ſalt; during which operation it muſt be 


continually ſtirred. Put this ſalt in a crucible and 


a cover upon it, and let it melt in a ſtrong fire. 
When in perfect fuſion pour it out in a clean 
warmed mortar of braſs, and grind it with a piſton 
made likewiſe warm, to a powder; put this pow- 
der in a flat glaſs veſſel, and fer it in a cool place 
where no duſt may fall into-it, and it will ſoon run 
in a liquor and leave a fine white powder at the 
bottom. This powder when edulcorated, from 
its ſaline admixture, is now that ſame fine 
virgin-earth. The ſame proceſs being repeated 


ſeveral times, moſt part of this ſalt may be con- 


verted into the ſame earth. It is obſervable; that 
this ſalt may not be obtained from vegetables, 
unleſs the incineration is performed in the open air. 


For, when a plant is burnt in a cloſe veſſel, though 


ever ſo ſtrong a fire is given, it will indeed leave 


the ſame black coal, but no fixed alcaline ſalt 


may be obtained of it, till this coal is expoſed 


again to a fire in the open air, 


4 F rom hence we learn, 


1. That no fixed alcaline ſalt is contained in 
vegetables from the beginning by themſelves, 
but that it is generated therein during the in- 
Cineration, when in that operation, the phlo- 
. | giſtic 
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giſtic-oils are expelled, and the pure earth Virgin 
united with the ſalt by the action of fire. 

- 2, That this falt receives its fixity from that 
earth with which it is united, being retained 
and kept up by this earth juſt in the ſame 
manner as the oils and ſpirits of vegetables 


are more or leſs fixed, in proportion as they 
cContain more or leis earth. (See 5 228.) 


8 229. This virgin earth may further be ſepa- 
rated from vegetables by putrefaion. For, by 
the intimate motion thereof, this earth is ſeparated 
from the oily and ſaline ſubſtances. If therefore 
theſe vegetables are burnt in the fire after their 
putrefaction, then only a volatile ſalt is ob- 
taincd, without any of the fixed; though before 
the putre faction they would have yielded a great 
quantity of fixed alcali by this incineration. 
However, that motion which obtains only by fer- 
mentation, is not altogether ſufficient to ſeparate 
the earth entirely from its ſalt and oil, though 
art of that oil is changed there with into a vineous 
Irit : therefore a fixed alcaline ſalt may ſtill be 
obtained from them after they have fermented, as 
appears from the calcined tartar,* KY EIN 


$ 230. From animals the ſame virgin-earth, ex- from a= 


actly equal to that from vegetables, may be obtained nitals 
in three different ways, viz. | "! 


1. By ſeparating their parts in cloſed veſſels, 
2. By burning them in open fire. | 
3. By putrefadtion. 


19 Here, it ſeems, the author explains himſelf not quite clear 
enough, | He | 
; » wever, 


* 
% 
| þ > 


* 


rk. 


However the fallo ing difference is here to be 


om obſerved, vis. 


4. That no fixed alcaline ſalt may be obtained 
from the aſhes of animal ſubſtances, fo as 
it is in vegetables; but that animal ſub- 
- -  ftances uce always a volatile alcaline ſalt 
© which falt,' without a previous putrefaction, 
is found but in a very few forts of vege- 
tables, ſuch as cochlearia and muſftard-ſeed. . 


3. That animals do never produce ſalts of ſo 


arp and acidous a nature as vegetables. 


With regard to the yolatility of theſe ſalts, it 


may be oblerved, that ſince the fixity of ſalts has 
its cauſe and origin from that earth which they 
ate united with, the difference of the fixity of ſalts 
between the vegetable and animal ſubſtances may 
probably ariſe from this that the earth in ani 
mals is not ſo copiouſſy nor ſo intimately nad 
with their oils and ſalts as it is in vegetables. 


5 231. It will be uſeful to give a more particu+ 
lar deſcription of the firſt method by which this 
virgin earth is to be ſeparated (in cloſed veſſels) 
from animal ſubſtances; as it furniſhes at once 


both a chymical inſtruction, and a knowledge of 
the conſtituent parts of animal bodies. It is as 


follows: 


from a: Take of any animal ſubſtance in a liquid form, 
pimals either blood, urine, &c. ina clean well cloſed retort , 


let the heat begin from the loweſt degree! gradually 


to the higheſt. In the 212th degree of Farenheir's 


thermometer, a great quantity of water wall diftill 


over, in the ſame. manner as it happens with vege* 
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tables in that degree: this water will make itſelf * : 
known by a ſubtle ſmell, and a very diſagrecable 195 
ls but no earth will as yet be obſeryed therein. | 

e fire being Increaſed, a light yellow. ſtinking, 
matter, commonly called ſpirit, 12 over. in the 
receiver, which is ſo alcaline as to efferveſce 
with the acids. This matter or , ſpirit being 
put in andtfier retort, 3nd diſtined over, there 
remains ſome ſubſtance at the bottom in the 
retort, Which, When caleined, gives ſome of the 

ure fixed virgin earth. But if to that which has re- 
mained in the tetort, and of which that ſpirit has 
been diſtilled off, a ſtronger Hire is given, a gest 
quanticy of animal oil riſes over; which, for the, 
moſt part, may be reduced into the ſame virgin- . 
earth, by obſerving the ſame method as we Baye 
ſhewn with the vegetable oils, (See 5 228.) when 
theſe oils will likewiſe be rendered therewith purer 
and more volatile. With this oil, as well as after 
it, comes the volatile ſalt of animals over, which, 
at firſt is much replete with the oil, and pretty faſt 
united with it; by which its great. volatility is in 
ſome meaſure bound up, ſo as to retain ſome fix-. 
ity. For, ſo ſoon as this oil is ſepafared, the falt 
becomes very volatile, and leaves by repeated diftil. 
lation no eafth, but only ſome water behind at each 
time. Thoſe oils being driven out, and the fire ey | 
much increaſed, a very black, thick, tough and. 
heavy oil riſes over, which by frequent diſtiflations, 
becomes at each time clearer and more 7 = 
volatile, leaving always a art earth 
behind. If affe theſe rat os 12 riſen over, 
the fire is ſtil given in a greater degree to 
the black remaining ſubſtance in the retort, it 
puihes at laſt out thick, blue lightening damps, 


which 
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Virgin which, in the water contained in the receiver, 
condenſe, fall to the bottom, and conſtitute 
a a” phoſphorus. But from the black ſubſtance. 
which remains behind in the retort, a pure white 
earth is obtained, when calcined in an open veſſel, 


in ſalts 8 232. In the faſil, or mineral kingdom, this vir- 

f gin earth is chiefly found in ſalts, ſuch as ſaltpetre, 
rock- ſalt, ſea-ſalt, and ſpring- ſalt, by diſſolving 
them in the pureſt water, and keeping them for a 
long time in a gentle heat in that ſtate of ſolution: 
for, then an earth will fall by itſelf to the bottom, 
which may no more be diſſolved in water. This 
being ſeparated from the liquor, the lye muſt be 
evaporated till a pellicle appears on the ſurface, 
then brought in a cold place where the ſalt will 
form itſelf in ſuch figures as are proper to each ſpe- 

| cies, The remainder of the lye being again eva- 
porated, and ſet to cryſtalliſe, other cryſtals will 
ſhoot, but not jſo perfect as thoſe of the firſt ſhoot-_ 
ing. The ſame 1 being repeated with the 
remaining lye, till at laſt no more cryſtals will 
ſhoot, a thick, ſharp, ſaline liquor remains, which 
can hardly be brought to dryneſs; and if at laſt, by 
a long-continued heat it is made dry, gives ſome. 
of the virgin-earth, but apt to liquify again, when- 
ever expoſed to the open air, But at each of the 
foregoing operations ſome part of that earth is 
found ſettling at the bottom, By a repeated folu- 
tion, a cryſtalliſation of theſe foil ſalts, they become 
at laſt volatile, fly off entirely into the air, and leave 
nothing behind but ſome earth. NI 
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233. From the ſame mineral ſalts this pure Virgin + 
* my likewiſe be woot by diftilla- iy 
tian, in the following manner: Grind them to 
a powder, mix them with thrice as much clay, 
bolus, brick-duſt, or pure earth, being per- 
fectly dry: put the mixture in a retort with 
a receiver applied to it, give ſucceſſively 
a very ſtrong fire, and the ſalt will diſtill 
over in an acid, fluid, volatile, cauſtic ſubſtance, 
leaving its earth behind with a few of ſaline par- 
ticles in the ſame earth, which it had been mixed 
with, which muſt be elixivated, cryſtalliſed, and 
reduced as before, Theſe cauſtic ſalts being 
diſtilled 'the ſecond time, there remains a yel- 
low ſubſtance behind, out of which a portion of 
this virgin earth is obtained. But the oftener 
theſe ſalts are deprived of that carth, the more they 
grow volatile, fo that at laſt they fly off by them- 
ſelves in the air like a ſubtle vapour. Ir appears, 
therefore, that even theſe mineral ſalts receive their 
fixity from that earth they are united with, 


But here it may be obſerved, as a peculiar cir- 
cumſtance : whe 


1. That a pure vitriolic acid, remains ſtill fixed 
in the fire as far as to the 56oth degree of 
Farenheit's thermometer, although entirely 
diveſted of its earth, 


2. That the moſt volatile acid ſalts, when united 
with the moſt volatile kind of alcaline falts, 
conſtitute a ſemi-fixed ſalt-armoniac. | 


By 
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After the ſame method as has been given above, 
alum may be reduced into a large quantity of an 
argillacequs earth, beſides a portion of volatile 
falt. FYitrio may, by a frequent ſolution in water, 


Bentle heat. and repeated cryſtallifation, for the 


molt part be reduced into a yellow ocher; to 
Which, however, the name of a pure earth is as yet 
diſputed. In the ſame time a thick, fat, acrid, vo- 
latile ſubſtance is obtained, the reſt flies off in 


ſulphur. 


-  $:235. The art of decompofing metals into 
their conſtituent parts, is ſo difficult that little 


$ 234. All ſidphureous ſubſtances of the foſſil 
kind, ſuch as Jews-pitch, rock - bitumen, petreolum, 
rock - balſam, (naphta) emit a black ſmoke and co- 
Pw ſoot When burnt, and leave ſome earth be- 


ind, which being further calcined, becomes like- 
wile a pure earth. bs 


At the firſt ſublimation of ſulphur in a cloſed 
veſſel, by making the flowers of ſulphur, ſome of 
this 8 is obtained. The exiſtence of earth in 
the ſulphur may be judged of from its generation, 
as it is known to be made up of a mineral oil and 
a vitriolic acid, both of which contain much earth, 
as we have ſeen, $ 228. | | | 
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can be ſaid thereof with certainty, and conſe- 
quently nothing with reſpe& to their earth, —— 
For, though metals may be reduced into a fine 
powder.of no taſte, yet this powder is always re- 
ducible to its firſt metalline form, by the addition 
a phlogiſton : which is not the cafe with pure 

| | virgin 
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virgin earth; So with a flow heat, the ſame 
earth- like appearance may be given to mercury; 
but it will ſoon turn again into a current mercury 
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when afterwards a ſtronger fire is given to that ſub- 


ſtance, Therefore no real virgin-earth has been as 


yet produced from metals. On the contrary, that 
ancient opinion of former chymiſts ſeems to re- 
ceive a. tolerable probability, that metals conſiſt 


moſtly of à mercury fixed by ſome other body. 


8 236. From this chapter it appears, that this | 


virgin earth conſtitutes a principal ingredient: in 
the compoſition of all vegetables and animals, as 


well as of fome foſſils or mineral bodies; that it 


cauſes their coheſion, that it fixes the volatile 


parts of theſe bodies, renders them ſolid, either 


wholly or in part, and thereby prevents the con- 
nexion of their parts from being diſunited and de- 
ſtroyed, either by their own fluids, or by the air, or 
by water, or by fire. | | 


$ 237. Moſt kind of thoſe veſſels in which'chy- 
mical operations are performed, are compoſed of 
this kind of earth; they may be of glaſs, clay, or 
china. This earth when mixed in a right propor- 
tion with pure fixed falts, keeps them aſunder and 
ſrom fluxing in a ſtrong fire, whence it is that ſo the 
re can ſeparate and carry off the volatile from the 
xed parts of the ſalt. Thus tartar, falr-perre, and 
common ſalt will melt in a ſtrong fire, and remain 
fixed for a long time: but when tartar is mixed 
with thrice as much pure earth, for example, 
with calcined bones, moſt” part of it becomes vo- 


Its uſe 
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latile, and ſoon flies off in the ſame degree of fire. In 
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the ſame manner, the acid ſpirits may be ſeparated 


from ſalt-petre and common ſalt. To purify the 
volatile ſalts of animals and vegetables from their 
dils, with which they adhere ſometimes very 
tenaciouſly, the beſt way is again to mix them with 


ſuch pure earth, and to ſublime them in a high 


'veſſel with a ſudden heat, becauſe this earth ſwal- 


lows the oil up, and retains it from riſing up with 
the ſalt. When tough glutinous bodies, ſuch as 
honey, wax, &c. are to be decompoſed by way of 
diſtillation, they will foam up, riſe into the neck 


of the retort, and run over; the fame thing 


happens with thoſe ſubſtances which remain be- 
hin by the diſtilling of "eggs, blood, and urine; 
by which then not only the intended ſeparation is 
fruſtrated, but often great danger and miichief 
cauſed, when the neck of the retort being ſtuffed 
up, and the elaſtic power of air increaſed by heat, 
it will make the veſſel fly in pieces. For 


that purpoſe theſe ſubſtances are mixed with this 
earth, in order to keep them from —_— up, and 


to make them bear a ſufficient heat, ſuch as re- 


In the operation of ſeparating the perfe# from 
other metals with lead, this pure earth is of great 
utility; not only in the art of affaying, but in 


ſmelting ores and metals. In the firſt, coppels are 


made of this earth; in the other, the great zefts, 
and in filver-burning, the clay-refts. For, ſince 
this earth endures the ſtrongeſt heat without vitri- 
fying; and yet, when before wetted and compreſſed 
in a mould, keeps ſo faſt together, that metals in 
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their metalline form cannot penetrate it; which Theory | 
however, they would readily do, if the earth did of telling. 
vitrify : and further, ſince the lead, together with 

its imperfect metals, goes partly off in fumes, 

partly vitrifies in a great heat, but gold and ſilver 

remain indeſtructible, all the metallic compound 

contained in the lead, as ſoon as vitrified, ſoaks 

through this earth, vaniſhes, and leaves the gold 

row ſilver pure together in one lump by itſelf on the 

urface. . 


The ſame operation upon the teſt being made in 
the great way, only this difference is to be obſer- 
ved: that here moſt part of the vitrified lead, 
which then is called {7barge, is let out through a Lytharge: - 
paſſage called the Mes chin ; which is 
done partly to forward the operation, partly to 
keep the lytharge as a commodity for ſale. The 
ſilver remaining after this operation upon the teſt, \N 
is further brought upon a ſmaller teſt, called the ., 
clay-teſt, where by a flaming fire, directed in a par- i 
ticular manner to play upon. its ſurface by means 
of good bellows, it is melted again by itſelf, and 
therewith refined from the remaining particles of 
lead and other impure metals; which, as N ſe- gilver⸗ 
parate operation, is called the ilver- Burning. burning. 
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or DISSOLVENT MENSTRUA, 


Theory $238, . BOD which decompoſes another 


net: a ſeparated ſtate, is called a d; 


of 


1 body, abſorbs and retains it in 

ſuch a manner that neither of both may be fur- 

ther diſcerned, even by the help of microſcopes, in 
iſeiven menſtruum. 


8 239. Since a} chymical operations 


upon the diviſon and compoſition of bodies, but 


the dividing of one body from another muſt be 
performed with diſſolvent-menſtrus, and the com- 
Pofitiom of bodies may not be obtained without 


folution. being: before diſſolved ; it follows, that the know- 


1 - 
—— a : 
nn 


2282 yy 
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2 quence in chymiſtry. Yer this diviſion muſt be 
well diſtinguiſned from a mechanical diviſion; 

this latter being done by the different gravity of bo- 
dies, or by other bodies which receive their motion 


ledge of diſſalvent. menſtrus is of great conſe 


from an external power: when, in contrary, the mo- 
tion and the conſequent divijſion in chymical ſolutions, 


ariſes from the form and eompoſition of the parts of 


the diſſalvent body as well asiof that which is to be 


diſſolved; and from a power contained within each 
ol them to unite themſelves and to remain toge- 


ther 
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ther + though it cannot be denied that this power Diſſol- 
may be aſſiſted by a mechanical motion and by vent 


8 240. Theſe diſolvent menſtrua ate either diy dry or li- 
or liquid. The dry are mercury, and all quid, | 
theſe which by means of fire perform the ſolu- 
tion, being brought in fufion. The quid are 
thoſe which by the addition of water are rendered 


o 


- 


fluid, 


8 241. Theſe four genera of ſtones mentioned in 
chapter III. of the firit diviſton, among which we 
ſhal} comprehend the earths ſpecified in the ſecond 
chapter, will neither of them alone melt in the 
ſtrongeſt fire; but when either mixed with fixed 
alcaline ſalts, or they being themſelves mixed to- 
gether without any other addition, they will come 
in fuſion, remain together, and conſtitute an uni- 
form glaſs. For this reaſon they ought to be con- 
ſidered; not only as teal diſſolvent menſtrua by 
themſelves, but deſerve the more attention, as the 
principles of glaſs-making, of afſaying, and of 
ſmelting,-depend moſtly thereupon. 


98 242. Calcareous flones 53 will diſſolve the fixed Calca- 
alcaline ſalts, and vitrify therewith. They produce Nous 
the ſame effect when only mixed with argillaceous ”_— 
ſtones, though none of them, when alone, may be 
brought in fuſion with the ſtrongeſt fire. Burt 
calcareous ſtones will not diſſolve, that is to tay, 
will neither flux nor vitrify with the gypſeous nor 
with the vitreſcent ſtones: except the white opake 
uarz, and the glaſs-ſpar, which when mixed with 
calcareous ſtones do unite and flux together; 
I 2 | 
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glaſs-ſpar more than the quarz. The more of the 


glaſs-ipar is added, the more fuſible and ſofter will 
be the glaſs or ſcoria. They ſnew likewiſe this dif- 
ference with the calcareous ſtones, that the vitrifica- 


tion obtained with quarz makes a blueiſh glaſs with 
ſmalt; but that of the glaſs-ſpar a greeniſh one: 


which muſt be owing to a metalline nature. 
There has been obſerved a remarkable ſolu- 
tion of thoſe calcareous ſtones, and chiefly of 
chalk, which is, that when mixed with lytharge, or 
with glaſs of antimony, it will reduce both into its 
metallic form. This is the more particular, as it 


has always been believed that no metallic calx or 


ſcoria could be reſtored in its metallic form without 
aphlogiſton. In ſmelting works of iron, the calca- 
reous-ftones. are with advantage uſed. for fluxing 
and refining- that metal, wherefore they mix the 


iron · ſtore or ore uſually with lime tone, marble, 


or mardi. ſtones. 


Alrgilla- 
©. ceous 
| ſtones, 


9 243. Argillaceous tones (FP) diſſolve the fixed 
alcaline ſalt, but they require it in a greater quantity 
than the calcareous kind, When mixed with gyp- 
ſeous ſtones, they diſſolve ane another, and turn 
into a hard, ſemi-tranſparent, milky glaſs. They 


diſſolve the fuſible kind of vitreſcent ſtones, ſuch 


as glaſs-ſpar, &c. but with the refractory ſorts 


they only bake together, and turn into a hard mix- 


ture, fuch as is ſeen with the common potters-ware. 


8 244. Gypfeous tones J. diſſolve the fixed al- 
caline ſalt, and among the vnreſcent ſtones, only the 
' glaſs-ſpar, with which they make a whitiſh opake 
glaſs. cn gen, K 


$245: Vi. 
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be. 
8 246. Vitreſcent ones (N. O) diſſolve like the Vitreſ- 


cent- 


former three foſſils, the alcaline ſalt, but make fun, 


much eaſier a fine tranſparent glaſs with it; whence 


the common laß is moſtly made of this mixture, Common 


though the compoſition is ſometimes variouſſy 
changed with other ingredients; ſuch as magucſe, 
called by the Germans brown-flone; calcined bones, 
&c. So as a common dark glaſs 1s made at ſome 
places only from aſhes, and even of ſlate. 


VPitreſcent ſtones, when mixed with as much bo- 
rax, and melted with a proper fire, make a beauti- 
ful tranſparent glaſs, ſo hard as to ſtrike fire; and 
which, with adding ſome more fixed alcaline ſalt, 


or ſalt-petre, conſtitutes the principle of the hard Paſtes. . 


glaſs. 


compoſitions, or , artificial precious ſtones ; of which 


more in the practical part. 


$ 246. In general it is to be obſerved that all General 


thoſe compounds of different ſtones will diſſolve and 
flux much better with the addition of glaſs, of ly- 
tharge, or ſuch as is ſubſervient to thoſe, viz. mi- 


obſerva- 
tions. 


nium, borax, and fixed alcaline ſalts. Even ſuch 


ſtones, of which twodifferent ſorts do not diſſolve to- 
gether, will then diſſolve, when three ſorts, of which 
at leaſt one will diſſolve the other, are brought to- 
gether : and better, if of theſe three, two have been 
already diſſolved before: ſo that one ſort, which 
diſſolves each of the two others alone, is like a me- 
diator between them both. For example: calca- 
reous and gypſeous: ſtane do not diſſolve together; but 
ſince argillaceous: ſtones and earths will diſſolve the 
calcareous as well as the gypſeous:ſtones, thoſe two will 
be diſſolved only with the addition of argillaceous- 
flones, and all three will diſſolve and melt into a 

| 13 | glaſs, 
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treſtentaſtonss; but ſince the calcareous and argilla+ 


Table of 
ſuolutions. 
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als. An inſtance which explains the firſt propo. 
ion may be this: neither calcareous nor argilla- 
ce0us-flones will diſſolve the refrafory forts of vi- 


ceous:flones diſſolye one another, theſe two, mixed 
with the ſaid ſort of Se, 2h en i 
en hroyghe Oe Fo melt. 


In en perceive, at one view, which gone kind 
will diffolye to ther, or not, and to underſtand the 
better how theſe mixtures, according to convenience 


and eircumſtances, may be made, the following 


T42Ly will ſhew the reciprocal effects of . 


Argillacetus and dee ſtones aneh ons 
another, and viel together. 7 


i and g foo ſtones aides. ve one an- 
werd, and vitriſy together. nl 82. 


ideen and refrattery nite fone G0 not 


diſſoive one another. 


1 


| Argillaceous and. file pitreco ſtages ae 


| 2 and che, nes dn gt atme ans 


E _ Tie vitro lone do not 


diffolve one ano 


egen ng k i Res an 
gaut an nd juſt arg vive one 


Cal. 
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| Calcareous and refraFory we ones. Auk 7” 


diſfolve one another. 


Calcareous and fufible vitreſcent ſtones IS nat a1. 
ſolve one another. 


Nota. Among * fufible vitreſcont 3 
the g/aſs-/par diſſolves beſt in the fire; 
and any mixture made therewith will af- 
terwards eaſily unite, and bring mer re- 
factory ſorts in fuſion. 9 


$ 24 247. Fixed alcaline [all (OS) — 
much as to attract it even out of the air. 5 1 99. 


This falt will diflolve In of wine 3 per- 
fectly rectified; but if the leaſt water is among 
the ſpirit, the ſalt unites with the water, and ex- 
pels the ſpirit. From hence the ſpirit of wine 
may inſtantly be rectified of its water, 0 r 
alcaline ſalt into it. | 


Diſtilled oils are diſſolved with the fixed Fro 
ſale when it is perfectly dry, and make a kind of 
ſoap; but both muſt be perfectly void of moiſture, 


The expreſſed oil of vegetables, as well as the fat 


or oil of animals, ſuch as train- oil, &c, are eaſily 


diſſolved with a lcaline ſalts by the addition of quick - 
lime, water, and heat, as is the uſual compoſition of 
common: ſoap. The fixed alcali diſſol ves all acid ſalts, 
and both unite much readier with themſelves than 
with water : therefore the water may be ſeparated 
from n that manner. Theſe two ſalts, the 
als 
I 4 


Fixed- 


alcali. 


Metollurds, ch „ 


Fixed - al- alcaline and acid, whit mixed, conſtitute a neuter 
caly ſalt, (See the firſt diviſion; * 4, of ſalts.) 


Here it may be obſerved. 


1. That the alcaline ſalt unites ; better with a 
ſtrong acid than with a weaker one. 

2. Theiefore when united before with a weak 
acid, it leaves that and unites with the ſtronger 

when applied to it. 

3. That after this union, nearly the ſame ſalt 
ariſes again, of which the acid ſalt was 
made 1 | 


1 When an alcaline 8 is acuated with 


calcareous fubſtances, it will then diſſolve almoſt 
* vegetable and animal ſubſtance. 


How this ſalt diſtolves all earths 1 8 and 
in the fire will turn them into glaſs, has been 
treated of in the 241, 242, 243, 244 para- 
grapes. 


8 248. Fixed alcaline ſalt alone does not diſſolve 

Id, filver, and mercury, neither in the dry nor 
Nauid way. For this reaſon and according to the 
preceeding 8, theſe metals when united with an 
acid, may be freed of it with the fixed alcaline 
ſalt, and reduced to their metalline form without 
loſs z when otherwiſe theſe acids, chiefly if driven 
out with fire, being united with theſe metals, 
would render them volatile, and carry off a great 
part of the metal. No other kind of diffolvent 
| agents can 22 this reduction with the ſame 
advantage, | 


tit © 


t fat or greaſe. But when the alca- Fixed-al- 
line ne alt is — cali. 


and prepared in ſuch a manner, 
as it is required for making the Pruſffian-blue, 
then it will diffolye gold, filver, _— zinc, 
and biſmuth, in the 228 way; the gold 
more than the ilver. . 


8 249. Tron, copper, tin, and ſemi-metals, when 
melted N ih fixed alcaline ſalt, withour adding 4 
RR are at laſt deſtroyed. 


Sulphur, when melted in the fire, at «pal 


dry fixed alcaline ſalt added to it, they diflolve one 
another ſo intimately that this new compound diſ- 
ſolves not only in water, but liquifies even in the air. 


Therefore metals united with ſulphur, may be 
freed of it by means of this ſalt; and again, when 
metals are united with fixed alcaline ſalt, as for ex- 
ample, an alcaline copper-ſcoria, they may be freed 
of it with ſulphur. Copper may be diffolved by 


degrees with oil of 1 tartar per an. 


$ 250. The volatile alcaline ſalt (S) diſſolves Volatile. 


gold, ſilver, mercury, copper, zinc, biſmuth, and ſul- alcali. 
phur, but more the filver than gold. Otherwiſe 
It agrees in its ſolutions and effects with the fixed 


alcaline ſalt, except where the fixiry i is required, as 
in glaſs making. 


$ 251, The acid ſalts of vegetables (gj) differ chiefly Acid, or 


one from another with reſpect to their preparation falts of 
from each plant, ſo as likewiſe in ſubtlety and ww 


purity. For 12 are either actually comprehended 
| therein, 


Mn yy" eons 
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\ therein, 25 in Jemons, ad. theo. eaſily 20s 
obtained, or implicitly concealed in vegetables, and 


| | then to be made by fermentation, diſtillation, or. 


r 2—y„— T2128 


incineration. But with reſpect to their diſſolving. 
quality, they agree moſtly together and will diſſolve 
moſt kind of vegetable and animal ſubſtances , 
as horn, bone, claws, ſhells, and all calcareous earths 
and. ſtones ; amongſt the metals, and ſemi-metals, 
they diſſolve copper, lead, and zinc, the eaſieſt; 
bur gold, ſilver, and mercury not at all. Therefore 
if mercury is adulterated with other metals, it may 
be cleanſed with vinegar, by the aſſiſtance of trita- 
ration, It is remarkable that not. only theſe acid 
ſalts, but even metals will diſſolve eaſier and ſooner, 
when by themſelves, than when united and mixed 
together. From hence depends che principle of 

ge with wood · vinegar, or with tartar and ſalt 
in the braſs- works; and likewiſe the utility of braſs. 
pump - pipes in ſuch mines where the waters are of 
« corroſive quality. From the ſame reaſon braſs 
indures the air better than copper. ; 


©. 


$ 252. The acid of vitriol (+1) 6 30.) 


ol. diſſolves ſpirit of wine, oils, alcaline ſtones and 


cearths, likewiſe iron, zinc, copper, biſmuth, ar- 
ſenic, cobalt, and filver, but the ſooneſt iron and 
Zinc ; to which purpoſe it muſt be diluted with 
twenty to thirty parts of water, when during the 
folution it emits vapours of a garlic- like fmell, 
which, with the iron, as well as with zinc, will 
inſtantly inflame by the approach of a lighted 
candle or coal, and when the veſſel is xs nar· 


tro neck, communicate itſelf to the whole 
ſubſtance and make the glaſs fly in pieces with 
is applyed to filver and 
copper, 


violence, But if this ac 
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copper, it will not touch either of them, unleſs it 
be very much concentrated, and even then it re- 
juires a boiling heat to diſſolve theſe metals, 
When afterwards water is added to the ſolu- 
tion of copper, it changes its colour into blue. 
But the + filyer is precipitated by ; pour! 

water into the ſolution. - Mercury, lead, tin, bil- 
muth, antimony, and arſenic, are corroded and 
but à part of theſe metals diſſolved by it, which 
unites with water, ſo as to paſs with it thro” 


the filter; and here ic is to be qbſerved that ar- 


ſenic will diflolve beſt when in its ore, ſuch as pyrite, 
ſandarac, (Rouſhgelb) orpiment, teſtaceous-co- 


balt. Gold is not at all affected by this acid. 


8 2853. Aquafortis, N.) or {pirit of nim (. O) Aqua 


diſſolycs ſpirit of wine, oils, calcareous (alcaline) fortis, 


earths and ſtones, iron, copper, lead, ſilver, mercury, 


jo rag of antimony, biſmuth, zinc, arſenic, and 


cobalt; tin but imperfectly, gold not at all, which 
conſequently may be ſeparated from other metals by 
aquafortis. And ſince this acid diſſolves one 

ies more readily than the other, a body which 
has been diſſolved already in aquafortis, may be ſe- 
parated from it by the addition of ſuch a one, 
which will ſooner diſſolve in this acid than the 
other; this is then called precipitation. Hence 
ſilver will precipitate by throwing copper in the 
ſolution, copper with adding iron, iron with zinc, 


zinc with adding an alcaline-earth, and the alcaline- 


earth will precipitate with alcaline ſalt. 


on 284. Spirit of common ſalt (+ ©) diſſolves tartar, Spirit of 
oils, calcareous- earths and ſtones, and thoſe two latter alt. 


much better than the former acids; when iron is 
giſſolved with this acid, the ſolution is wy 
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greeniſh colour, but the ſolution of copper is graſs- 


green. Of tin, this acid diſſolves a great quantity 
with violence and great noiſe. Of lead, it diſſolves 
bur a part, for after it has ſtood for ſome time, 
it depoſits a white powder at the bottom. Of mer- 


-cury it diſſolves but ſome part, but of pure gold 


and filver; none at all. It does not diffolve regu- 


lus of antimony, unleſs very highly concentraited, 


ſolves hkewiſe 


but even then if but the ſmalleſt part of water, 
or but a moiſt air, enters the ſolution, it falls down 
again in a white powder. It diſſolves zinc, bif- 
muth, cobalt, and arſenic. "II * 


$ 255. Spirit of common ſalt when united with 


ſpirit of nitre in a due proportion, it is called aqua- 


| 7 2 (N) fo named from being the only acid which 
_ aiffol 


ves the king of metals, gold. regis diſ- 

er er wine oils, "tt Sets of 
calcareous ſtones © and earths, iron, copper, tin, 
mercury, regulus of antimony, biſmuth, cobalt, 
and zinc perfectly, lead better than the ſpirit of 
common ſalt, though the ſolution turns a little 
foul, but ſilver is not at all affected by it if both 
acids are mixed in the right proportion, but if too 
Httle of the ſpirit of ſalt is put to that of nitre, 
then it will corrode the ſilver, and even diſſolve 
ſome part of it. For this reaſon it is always the 
ſafeſt way to ſeparate gold from ſilver with aqua- 
fortis rather than aquaregis, becauſe gold is never 
affected by aquafortis whereas filver may partly be 
diſſolved by aquaregis, in the caſe before mentioned, 
that is, when it is not made ſtrong enough; and 
then as much ſilver as has been diſſolved there with 
remains with the gold - ſolution, and makes the 
ſeparation incorrect: moreover the operation ſuc- 
ceeds much ſooner with aquafortis. But in caſe the 
as,” | | ſeparation 
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ſeparation ſhall. be done to other purpoſes with 
aquaregis, it is better to add rather too much than 
too little of the ſpirit of ſalt to that of nitre. 
A very good aquaregis is inftantly made by 

utting a fourth part (in weight) of ſalt armoniac 
into aquafortis, where it diſſolves and renders its 
colour yellow. Yet ſince the {alt armoniac con- 
tains, beſides the acid of common ſalt, a volatile 


alcaline ſpirit, and the volatile alcaly even alone 


diſſolves gold, ($ 250.) it appears from hence 


that here the ſolution of gold ariſes not only from 


uniting the ſpirit of common ſalt with the nitreous 
acid, but from the volatile alcaline ſpirit itſelf, and 
conſequently that this is ſomething more than a 
ſingle aquaregis, which conſiſts only of the acid 
of common ſalt with that of nitre. 


85 256. Salt armoniac (On) being diſſolved in 

water, it will diſſolve gums, reſins, copper and iron- 
filings, upon being boiled therein. But if with 
this falt, in its dry form, ſulphur, and ſulphureous 
ſubſtances, likewiſe metals and ſemi- metals, are 


mixed and well ground, and put together in 


a cloſed veſſel, and then a proper fire is given to 
theſe mixtures, this ſalt diſſolves them, opens and 
rarifies their parts, and ſublimes them up. - To this 
diſſolvent power ics virtue of exalting the colour of 
gold may likely be attributed; for gold being melted 
with borax, obtains commonly a pale colour, but 
upon adding either ſome ſalt-armoniac, or ſome 
ſalt· petre, when in fuſion, it acquires à fine deep 


yellow colour; yet theſe two ſalts muſt never be 
added both together, for then - the: ſalt-petre Will 
deflagrate and ſpringle ſome of the noble metal 


w. 


125 


126 


aways Salt-armoniac and: ſpirit of nitre make an 
aquarcgne." (J Preca.) 


0 2 4 257. Cation alt (© Y being diflolved in water 


ſalt. 


Nitre. 


produces nearly the ſame effect as the diſſolved ſalt 
armoniac. In that operation called 'cementing, 
the common falt is to be mixed with brick. dul, 
which being in a cloſed veſſel or box expoſed to a 
proper heat, its ſpirits are diſcharged, and the 
metals ſurrounded with this mixture, are diſſolved 
by ic; hence gold may be purified from other 
metalline mixtures by that means, in the dry way. 


8 268. Salt-petre, (nitre) (O) diſſolves part of the 
metals in fuſion; this appears by the exaltation of 
the colour of gold upon melting it with falt-petre;. 
likewiſe by the refining of ſilver from its cop- 
per in fuſion with the fame falt, when tho 


noble metal has been mixed with tegulus of 


antimony. When, in the operation of cementing, 


the ſalt. petre is mixed with dry terreſtreous ingre- 


dients; it operates then in a twofold manner: 


EFirſt, its ſpirit, being diſcharged by the fire, diſ- 


ſolves the metal, and then the remaining part, 
being of equal effect with the alcaline ſalts, pro- 
duces the ſame effect. 


F 259. Neuer ſalts being mixed with ſuch ſub- 


ſtances by which their fuſion in the fire is prevented, 


or if they do melt, their running together is ob- 


Vviated, and metals have been put in among this 


mixture by way of ſtratum ſuper ſtratum, their 


acids will be diſcharged and therewith the metals 


difftved in the ſame marmer as they would do in 
te licuid way. Where it is remarkable that in 
this dry way the ſpirit of common ſalt will diſſolve 

| even. 


even ſilver, which it never does in the liquid way 
and even vinegar contained in the verdigris will 
then affect the ſilver, Gold alone remains unaf- 
fected of theſe ſalts, except if ſuch ingredients be 
added to the mixture by which an aquaregis or an 
hepar-ſulphuris: is produced. This operation is 


called cementing, and the mixture cement, by which Cemen- 


gold may be ſeparated from other metals; yet not 
altogether but only in part. | 


* 


J 260. Borax () diſſolves all eatths and ſtones in Bors 


the fire when well ground and mixed together, and 
renders them to glaſs, which indeed ſucceeds with 
this ſalt the ſooner, as it melts even by itſelf into 
the fineſt glaſs. But before it comes in fuſion, it 
always foams very much up and is apt to run over 
if the veſſel is not very large. The method to 
avoid this inconvenience is, to burn or calcine firſt 
the borax by itſelf in a very gentle heat, ſo that the 
crucible may become only half red-hot, when it firſt 
boils like pitch, then foams lowly up, and with that 
becomes a dry, fine, white ſubſtance eaſily to be 
tabbed to powder between the fingers. This 
powder has all the virtues of the folid borax, ex- 
cept that it raiſes no more up. Borax helps there · 
fore for two reaſons, the fuſion of thoſe metals 
which require a great heat of fluxing, ſuch as gold, 
filver, and copper: Firſt, when theſe metals are 
divided in ſmall particles, ſuch as file-duſt, &e, 
the terreſtreous duſty particles, which ſurround 


each of theſe ſmall metalline bodies, hinders them 


from touching each other ſo cloſe as to melt eaſily to- 
_ gether, ſo that their fuſion is very much prevented; 
and though they melt at laſt in a ſtrong fire, yet they 
cannot perfectly unite. intoone lump, but remain for 
a; great part entangled among theſe light terreſ- 
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treous particles upon the ſurface in ſmall grains. 
But when borax is added it reduces all theſe earthy 
particles into a glaſs, and removes therewith at 
once all theſe inconveniencies. Further, when 
metals are melted by themſelves, the fire, by its 
natural velocity, - paſſes the metal too ſoon before 


It exerts its effect upon it, but the borax ſwimming 


on its ſurface, retains the heat, and by ſurround- 


ing each particle of the metal on its ſurface, in- 
creaſes the effect of fire upon the metal, ſo that 


conſequently it ſooner comes in fuſion. This is at 


the ſame time the reaſon why imperte& metals may 
be kept for a long time from being deſtroyed in the 
fire, when melted with borax, becauſe it covers the 
ſurface of the metal and maintains it therewith 
from the effects which fire and air have when they 
both act upon the metal. From hence the prin- 


Soldering ciple of its uſe in ſoldering ſuch metals, which do 


Phlogiſ- 
ton 


not flux in a ſmall heat, may be underſtood, 
ſuch as gold, ſilver, copper, and braſs. For, 
this operation being done with putting between the 
two metals, where they ſhall be joined, ſome borax 
and ſome metalline mixture of ſuch a kind as will 
flux much eaſier than either of theſe metals, the 


borax as ſoon as red-hot, fluxes and vitrifies the 


_ terreſtreous particles, and ſo cauſes that metalline 


mixture to melt and to unite with the ſurface of 
the other ſolid metal, and to join conſequently 
both together, leaving the reſt unaltered. 2 


"4 261, The Phlogiſon, (S.) or Inflammable matter, 
Exiſts in all the three kingdoms of nature, (49, 50. 


F gr) and is always mixed with various other bodies, 


which reaſon it is ſometimes of a more, ſome- 
ti of a leſs fixed nature, (See diviſion II. 
FN A. 2 * x | 7 chap. 


1 
98 4 2 
* = - " 


chap. IV.) ad. conſequently an. in its diſ- 
ohen pen. . 


262. Oils, () and ſdirit of wine, ) Oils, 
* in their d * ny 08 agree 


The Oils will diffolve, I a; 
1. Other oils, though ſoo with diffcle, 
2. Acid ſpirits. they 
3. Reſins, 


4. Moſt kind of gums, chiefly when of a diſolve. 
reſinous nature. 

5. Sulphur, either by iat or when united 
with ſemi- metals. 

6. Lead and its calces. 


7. Fixed alcaline ſalts. 
8. Copper and braſs in ſome degree.) | 
The ſpirit of wine will difolve, I el" 
| I, Water. | wine, 
2. All wines. | | | 7 | 
3+ All acid ſpirits. £423; 2: 113 wants” 
4. All pure oils. | 


5. Moſt bituminaus: gums. diſſolves. 
th Pure volatile alcaline ſalts; 10 

7. Eixed alcaline ſalts when perfectly . 

8. Moſt kind of ſoaps. | 

9. Sulphur, when firſt diſſolved in alcaline ſalt. 


8 263. All inperfelꝭ metals, as co * iron, "OY 
lead, and ſemi- metals, except 2. loſe their metals, 
metallic form in a ſtrong and long continued fire 
by themſelves without any other addition, and are 
reduced therewith into à calx or powder; 
however. thoſe, metals which require à great 
heat to their fuſion, ſuch as iron, copper — 

K 


 regulus 
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how. regulus of antimony, muſt only be kept red-hot 
changed, ma coming in Fuſion: But tin and lead are 
deſtroyed, deſtroyed or reduced into a calx, by keeping them 
only in a half red hot fire in fuſion, when they 
ſoon looſe their bright furface and collect a thin 
opake ſkin, which being drawn off with an iron 
bock, is ſoon ſucceeded by another, till all the 
metal is reduced into calx. Thoſe calces being 

all collected, muſt be calcined in a flow open fire, 
till they admit of being rubbed to powder. 
SZSiuch metallic ealces cannot be reſtored by fire 
alone into their metallic form, becauſe they will 
either remain in the form of a powder, or flux into 

a ſcoria or glaſs; but upon adding a phlogiſton, 

which is united with other ſubſtances in ſuch a 
manner as to indure a ſufficient heat before it 

and reſto]. Boes off, ſuch as chareoals, tartar, pitch, &c. this 
red. _ calx or ſcoria recovers; then its metallic or ſemi- 
metalline form again; and the ſame may be re- 
ated as often as defired. It is however to be 
obſerved, that never the ſame quantity of me- 
tal is recovered, but always part of it loſt, ſo that 
the whole may be at laſt deſtroved, when the ſame 
proceſs is often repeated: This loſs is either more 
or leſs, according to the difference of metals, 

to the ſtrength and continuance of the fire by their 
calcination, as well as by the reduction, and to the 

different quantity and fixity of the employed phlo- 

Tinnins Siſton. From this principle, and — tin 
uns vill melt even before oil begins to evaporate, de- 
pends the utility of oily and greaſy ſubſtances in 
the art of tinning the iron, becauſe they preſerve 
the tin from loſing its metalline ſurface in this 
| operation. And from the ſame reaſon the mixing of 
t quantities of charcoal along with the ores in 
nag 290 00% AMO es -0 HON great 
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great ſmelting furnaces, helps to their reduction as Phlogiſ- 
well as fluxing, becauſe they reſtore with their phlo- * - -- 
iſton theſe metallic particles, which at their roaſt- | 
ing have been reduced into calx by the fire and 
by the ſulphureous acids, into their metallic form. 


8 264. From this effect and diſſolvent power of a ſubſtan- 
the pblogiſton, it has been conluded, that it con- tial ingre- 
ſtitutes even a ſubſtantial ingredient of the metals _ of 
and ſemi- metals themſelves. ' The ſame concluſion 

has been made from the detonation of ſalt- petre 

when thrown upon the heated metals, and likewiſe 

from its being then changed into an alcaline ſalt, 
deſtroying therewith the metal into a calx or ſcoria. 


To this comes further, that the fumes which 
riſe from a ſolution of zinc or iron, made 
with a diluted oil of vitriol, inflame by the 
approaching of a lighted candle, and detonate with 
a loud report. * . 


8 265. Common ſulphur, () which conſiſts of a Sulphur 
phlogiſton and of the vitriolic acid, is not only by 
Tels but when united with a fixed alcaline ſalt, 
« diſſolvent menſtruum of ſeveral bodies. 


8 266, Sulphur by itſelf does not diſſolve gold diſſolves 
when this metal is pure, but burns away and leaves metals 
the gold unaffected, So does it likewiſe nor diffolve 
zinc, when pure; but all the other metals and 
ſemi- metals are diſſolved by ſulphur in the fire. 
Silver is rendered a very fuſible ſubſtance by it. 
The mixture ariſing from pure ſilver and ſulphur 
is ſomewhat malleable, of a foliated texture, and 
much like lead in appearance; but with a long 
continued melting heat, the ſulphur goes off and 
+ th K 2 leaves 
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haves the nol behind, Lead and tin detonate 
with ſy phur, become difficult to flux, and grow 
metab, pritghe, and in appearance like 2 ſemi-meral, B 
Ds operation, part of the tin turns e 


1 an may, by a ing more ſulph PAW 3 
110 


all be reduced into ſcoria. Copper is 


| 10 ſulphur ia fuſion as well wt hen, oply 


kept re -hot, and upon being expoſed to a con- 


tinued ou fire, it crumbles at lat into 


- 


touched only with a PRE of {ylpbur, dr dn 
like water in a ſpungegus ſcpria, and is FOR quenty 
rendered very uſth therewith p Sulphur may be 
driven out "from 1 iron better than fi rom any other me- 
tal, by ig: alone; becauſe this metal ſuffers a greater 
degree. of 1 before it comes in fuſion 9 ry 
metals. When therefore other metals and 

meta 1000 An be ed from N ot fir, 
» be given, only in ſuch, a degree as 

55 555 come in fuſion; for, whenever this 

happens, then all parts of the mixture are united 


du chei Haring ſo as'to e each other againſt 


E inten ed. effect of the fire and air. For this 
Weh it wut be ee og that by the 


roaſting of - orgs, in, the great way as. well 38 
aſſays, 5 may age wal together and begin 0 


mmelt, anch it this accident i is obſerved to happen, the 
0 pity: muſt taken out imm ediately ek 2275 


in, Re e of antimopy is with more dit- 
Fn ly diſtolved by ſul phur than any of the 
0 metals N is ſucceeds however 
= by. 0 N . N 
mixture obtained looks like a crud eſtriat 
e diflolyes the arſenic, and 
mirtpte Os acccrding to the reciproque pro- 
e eit ther 3 e to reddiſh "fs orange 


parent 
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tranſparent colour. By the firſt colour it is called Silphut, 
—— e by the otkets, flpbur-ruby, 
ar - . | Nb 10 


8 267. | Sn/pbl# diſſolves one fort of metal 
more readily than the other; when - therefore 
united with one metal, and then another metal is 
added to the former, which it unites better with, 
the ſulphur leaves the former and unites with this 
in the fire. This conſtitutes the principle of kalt 
art which is called the ſeparating or precipitating Theoty of 
of metals in the dry Way, which takes place precipita- 
equally: in the great, and in the fmall way. Hence tion in the 
the filver may be parted out of the vitreous-ore, 4 way. 
and the lead ſeparated from its common potter. ore, 
only with adding iron; and therefore iron ſcoria 
are ſometimes uſed in the ſmelting buſineſs, becauſe 
they contain ſome iron; or only ſuch ores as con- 
tain iron. For this realon the pyrite are of great 
utility in the rough · melting, becauſe they contain 
a great deal of iron; The order or proportion 
ho metals precipitate one another, is this: Re 
of antimony is precipitated with lead as well as 
with tin. The lead may be precipitated” out 
of the ſulphur, in ſome meaſure. with tin, but 
much better with copper. Copper and all othet 
metals and ſemi- metals are precipitated or ſepa- 
rated from the ſulphur with iron; and an equal 
tity of ſulphur requires more copper than iron: 
But ſtill more of all the other metals than of cop= 
per to its ſolution. In general it muſt however be 
obſerved in this precipitation, 1. That always the 
ſcoria which ſwims on the ſurface contains the metal 
which has effected the precipitation, united with the 
fulphur, which ſcoria proves either fuſible or re- 
fractory, according as the metal contained therein 
K 3 conſtitutes 
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conſtitutes either a fuſible or refractory mixture. 
2. That this ſeparation, except when made with 


iron, is never perfectly exact, becauſe the precipi- 
tated metal retains always part of the other by 


' which it was precipitated. Laſtly, when mercury 
is diſſolved and ſublimed with ſulphur, it pro- 


duces cinnabar . bed 


85 268. Sulphur unites in fuſion with the fixed 
alcaline-lalt and diſſolves that. This mixture, 


called hepar-/ulphuris, is ſo powerful a diſſolvent, 
that by it all earths and ſtones, as well as thoſe 
metals which require a great heat to their fuſion, 


ee ven gold and ſilver, are diſſolved, ſo that they loſe 


all metallic appearance, and will even diſſolve in 
water. As therefore ſulpbur conſiſts of a phlogiſ- 
ton and a vitriolic acid, theſe two ſubſtances may 
happen in various manners to unite with the fixed 
alcaline- ſalt, ſo as to produce therewith that he- 
par- ſulphuris often where it is leaſt ſuſpected.— 
So will, for example, from a vitriolated tartar, or 
from any other neutre- ſalt which contains a vi- 
triolic acid, ariſe ſuch an hepar- ſulphuris, by the 


mere addition of ſome tolerably fixed phlogiſton, ſuch 


as charcoal duſt. From hence we may diſcover the 
cauſe why aſſays prove often ſo uncertain, and 
that ſome aſſay· maſters will obtain metal from an 
ore, - of which another. can make nothing, Ir is 
therefore needtul to obſerve and examine every in- 
2 of the ore as well as of the imployed 

uxes with reſpect to their effects, in the art of 
aſſaying. However that ſort of alcaline- ſalt which 
is made of falt-petre alone, as well as that 
made of tartar and ſalt-· petre together, does not 
roduce ſo ſtrong a . with the 
ulphur. 5 
| , : 5 269. Ar 7 
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8 269. Arſenic (0-0) diſſolves iron, and makes Arſenic 
with it à white but very brittle metal. Copper dif. #900, 
| ſolved by arſenic grows likewiſe white and re- per, 
mains pretty malleable; but if too much arſenic 
has been added, the copper turns brittle and its 
colour black when expoſed to the air. Arſenic 
melted with tin, crumble both partly to aſhes, which with tin, 
ſtill contains a great deal of the arſenic ; but that 
part of tin which retains its metalline form is of 
a very bright colour and of a foliated texture, it 
has very much the appearance of zinc, but 
nothing of its properties. Lead in fuſion with arſenit with lead, 
begins in a flower fire and ſooner to fume and to 
work than when by itſelf, and then one part goes 
off in thick fumes, the other turns into a ſoft 
yellow-reddiſh glaſs, and the remaining part of the 

d is brittle and of a darkiſh colour. Silver with ſil- 
is entirely penetrated by arſenic, becomes brittle, ver, 
and when expoſed to a ſtrong-open' fire is partly 
carried off by it: in a cloſed veſſel filyer. and 
arſenic, with adding ſome ſulphur, make a reddiſh . 
mixture. Gold with arſenic becomes brittle, loſes wich geld. 
its colour, and part of it is carried off when ex- 
poſed to a ſtrong open fare. Arſenic unites dif- 
Feuldly with 8 the mixture obtained — 
therewith is of a blackiſh and ſhining colour. 
Arſenic, like ſulphur, unites beſt with iron, after 
this, with copper, after this, with tin, then with 
lead, and the laſt with ſilver. Conſequently all 
metals may be freed from arſenic with iron, and 
in a meaſure be refined therewith. Biſmuth will 
not unite With arſenic. Some kind of ſtones may 
partly be diſſolved with arſenic, ſuch as the calca- 
reous and vitreſcent ſort, and aſſiſts their fluxing. 


$ 270. Regulus 
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Regulus 8 20. Regulus of antimony (C s] diſſolves, 
H anti- like * ſulphur and arſenic, firſt and beſt, the iron, 
then the copper, and after this the other metals. Let 
the mixture of regulus of antimony with iron, 
and that of the ſame ſemi-metal with tin, and 
| likewiſe with zinc, weigh lefs than they ſhould in 
proportion of their quantity. In contrary, a mix- 
ture of regulus of antimony with filver, and of the 
ſame with biſmuth,” with lead and with copper, 
grows heavier than they were before in proportion. 
Ie is obſervable, that a mixture of regulus 
of antimony with iron, is not attrafted by the 
magnet, which however any other metallic com- 
poſition with iron will do in ſome degree. It is 
therefore the eaſieſt way to part the copper from 
iron, with adding ſome lus of antimony to 
the mixture, becauſe it fwallows the iron up 
and deſtroys it in fuſion: when afterwards the 
regulus which now contains the copper pure, may 
be — 2 off as uſual. 3 as the re- 

ulus antimon in fumes, it 

oy off ſome 2 the metal. Requlus of 
antimony diffolves readily with cobalt. The regulus 
when broke in ſmall pieces, and calcined in a gentle 
heat, crumbles into a calx, which in a ſtrong fire 
fluxes into a hyacinth-coloured glaſs, and this 
being fuſed again with a phlogiſton, recovers its 
Glav of former reguline metallic form. This glafs 
antimo- is one of the ſtrongeft diſſolvent menſtrua in na- 
ny. ture; it fluxes all kinds of ſtones, deſtroys the 
metals, and rendes them into a ſcoria; the only 
gold excepted, which there with, as well as with the 
regulus itſelf, may be reſined from every foreign 


4 | ” 
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admixture: From hence it ap that the an · 
timony may not ther ſo well be ſeparated from 
the other metals with fare alone, becauſe it deſtroys 


and renders part of re r 7,4, 
fire. 


$ 271. Cobalt (K) diddolyes all metals and ſemi- 
tals, but lead and ſilver difficultly, and only ſome ; 
ſmall part ot it. For, upon melting lead and cobalt Cobalt. 
in equal quantity, both metals are only ſtickk - 
2 the lead as the heavieſt at the bot- 
tom, and the cobalt above; ſo that it ſeems as if 
they had not at all mixed together. And yet 
when this cobalt is melted with iron, as the 
metal where with it unites the moſt readily, 
there remains a little regulus of lead at the 
bottom, becauſe lead never unites with iron. 
And fo it ſeems likewiſe as if filver and cobalt did 
not at all diffolve each other; becauſe when one 
rt of ſilver is melted with two parts of cobalt, the 
ver has collected at the bottom and the cobalt 
above, ſticking but together like different bodies, 
only that the ſilver is grown brittle and its colour 
ſomewhat greyiſh, and that of the codalt rather 
whiter : yet when this ſilver is brought upon the te 
the ſigns of cobalt appear plainly by eight of | 
is 


my teſt, and one eighth of the 

which is found upon — the cobalt 
_— In general, cobalt renders other metals 
brittle, and cannot — the biſmuth of itt 
foliated texture, though they unite very well 
together. | 


$ 132. By- 
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Biſmuth -. $ 272. Biſmuth (W) diſſolves the hard fuſible 
metals and likewiſe ſemi- metals in that manner, as 
to make them much ſooner flux in the fire than 
they would do by: themſelves, yet renders them in 
the ſame time brittle It diſſolves neither arſenic 

nor zinc, whatever m̃eans may be employed; 
ſettling itſelf as the heavieſt at the bottom, and 
leaving the zinc uppermoſti yet they-ſtick very 
faſt together; whence this mixture proves of the 
ſame weight as each metal had before in propor- 
tion. The mixture of gold and biſmuth, of ſilver 
and biſmuth, likewiſe with lead, with tin, with re- 
gulus of antimony, is heavier than they ſhould be 
in proportion to their quantity: that - of iron is 
lighter, but that of copper and biſmuth is equal to 
its former weight. Lead and mercury may be 
united with the addition of biſmuth; and this ad- 
dition produces ſuch an intimate ſolution of theſe 
two metals, that great part of the lead will even 
go through the leather with the mercury: From 
this ſecret ariſes that practice by which the mercury 
is ſo often adulterated with lead. i | 


Zine $ 273. Zinc (X) diſſolves all metals and ſemi-me- 
tals, except biſmuth, and makes thoſe metals which 
require by themſelves a ſtrong fire to their fuſion, 
to flux in a very moderate heat. The mixture of 
gold and zinc, ſilver and zinc, and that with cop- 
per, likewiſe with lead, is heavier than it ſhould be in 
proportion: but that of the zinc with tin, with iron, 
and with regulus of antimony, is lighter than it 

ſhould be in * Zinc melted with copper 
renders it yellow: this, when done with a zinc- ore, 
ſuch as lapis-calaminaris, or black- jack, (blend) then 

Braſs it is called $raſ5s, which is much more malleable 1 

| when 
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when zinc and copper are melted together each in its 
metallic form, which latter mixture is called prince- 
metal. Zinc ſublimes in the fire; either in its me- 
rallic form, ( in cloſed veſſels) ↄr into flowers or calx, 
when burnt in an open fire; and with its fumes it 
is capable to carry off the metals with which it is 
united, wherefore it is reputed of a rapacious 
nature. That ſubſtance which collects in the great 
ſmelting furnaces of braſs founderies, called b 
the Germans oven bruch, conſiſts moſtly of ſuch 
flowers of zinc, and acquires a ſhining phoſphoric 
appearance, the ſame as the red blend does when 
rubbed with ſome hard matter. Any of theſe ſub- 
ſtances being ground to powder under water, ſo as 
may be done in a mortar, with a tranſparent peſtle 
of \glaſs, this phoſphoric light appears plainly in 
the water. | | 
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$274. Lead (bh) diſſolves all metals; only Lead 


with the iron as long as that is in its metallic form, 
lead will not unite ; but when both are reduced to 
a glaſs or ſcoria, they unite then very well. Lead 
may therefore be ſeparated from other metals with 
iron, it they do not unite better with lead than 
with the iron. The mixture of lead and gold, 
and of lead and filver, is heavier, but that of lead 
and tin is lighter, than they ſhould be in their pro- 
portion. In a ſtrong fire, lead turns into a fuſible 
glaſs or ſcoria, called lytbarge; this, and every 
calx of lead, diſſolves all earths and ſtones, as 
well as the deſtroyed metals or calces of 

and becomes with them a ſoft fuſible glaſs, if it 
contains but a ſmall quantity of terreſtreous parti- 
cles. - And then this glaſs being of ſo very ſoft and 
tuſible' a kind, is able to diflolve and to vitrify 
ſtill ſome more particles of terreſtreous —_— 
2 The 


Tin 


| of lead is, the ſooner it will eat through 

the crucibles. Lead and tin being meRed toge- 
3 and this united mixture expoſed to a ſtronger 
fre than its fuſion requires, they both are ſoon vi- 
triſied, by collecting — on the ſurface a 
red-hot calx, ſo that in a ſhort time a great quantity 
of both theſe metals may be deſtroyed.* Laſtly, 
itharge helps the fluxing of theſe metals which 
require a great heat to their fuſion, by the ſame 
reaſon as borax does, and may therefore be uſed to 
the melting of gold and ſilver without prejudice, 
as theſe noble metals will never vitrify or turn 
into ſcorĩa. | 1&5) 


R 275, Tink 1) diſtolves every metal, and renders it 
brittle; lead and iron the leaſt, but gold and filver 
the moſt; ſo that the very fumes of tin render the 


| gold as brittle a8 a glaſs. Tin is cherefore added 


copper to make à kind of hard metal, called 


bell metal, uſed for bells and great guns, as 
requiring a greater hardneſs. The mixture of tin 


and ſilver, and of tin and copper, is heavier, but 
that of tin and gold lighter than they ſhould __ 


proportion to thejr quantity, 
$ 276. Copper () diflolves gold and ſilver, and 


renders theſe metals harder, but not brittle, and con- 
ſequently more uſeful for weat. It diſſolves with 


difficulty the iron, and unites but partly with it 


in fuſion, when its red colour becomes much 
paler of it: the remainder! of iron ſettles in 
2 ſeparate regulus, ſticking, however very faſt to 
the copper. The mixture of copper and filver is 


_ heavier, but. that of copper and gold lighter than it 


| » Thiscalx contains equal part of both meta. 


ſhould be after the proportion of their quantity. 
Gold and filver are apt —— by tha 
leaſt admixture, of other heterogeneous matter z 
even by the fumes of a bad-burnt charcoal. But 
when they are allayed in a juſt; proportion with cop- 
per, this inganveniency does not eaſily happen. 


inen 01074 '#, 4 iin $3120 * 

8 27%. Geld, (] Hlver, (D] and iron (4) difs Gold, 
ſalvs each other; and the mixture of gold and ur filver, 
ia nearly; of che ſama weight a it ſhould be in p- 
portion to their quantity: it being found by expe» 
Tianee chat it weighs hut 2 very little above it. The 
mixture of gald and iren becomes indeed ſomethinę 
lighter than it ſhould be in their proportion, yet 
unites with the iran extremely ealtly, and render the 
iron more fuſible hence gald. ſerves better than 
copper. for ſolderiag the fineſt inſtruments of ſteel 


. $278. Mucum () diſſolves gold, ſilver, lead, tin, Mercury 
ing, biſmuth pretty well, copper ſomewhar | 
more difficult; and more ſo the regulus of anti- 
mony, but iron and cobalt not at all. The ſolu- 
tion of the regulus of antimony ſucceeds not in the 
common way by trituration, but it muſt firſt be 
melted, and in oon poured in water to the hot 
mercury. But when the regulus of antimony has 
been made with iron and an alcaline earth, the ſolu- 


141 | 


tion ſucceeds then better with the mercury, and 15 


ſo the regulus remains united with the mercury, 
without being expelled again after ſome time, as 
it happens in the firſt way. 


This 


M. o 7 = LS 4 
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Amalga- This method of diſſolving metals with mercury, 
mann is called amalgamation, and the diflolved metal an 


amalgama; and repreſents always a white and thick 


| ſubſtance; becauſe the mercury being impregnated 


with the diſſolved metal, loſes therewith its fluid 
form. The amalgama of ſilver grows heavier than 
both metals ſhould weigh in proportion to their 
quantity; wherefore this amalgama. does not ſwim 
when thrown in current mercury, but falls to the 
botrom, The ſuperfluous part of TU may 
indeed be preſſed through a leather, and ſo ſepa. 
rated from the amalgama ; but that which remains 
in the leather with the metal, and which is nearh 
as much as the difſolved metal, mult be ſeparat 
with fire. When but a very little part of metal is 
amal with mercury, it unites ſo inti- 
mately with that, that not only it paſſes with the 
mercury through the leather, but will even riſe 
over with the mercury when driven with a ſtrong 
fire: it may however moſtly be recovered when 
the diſtillation is performed with a very moderate 
equal r | ih 4 1 * n 
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os THz.CHYMICAL APPARATUS, 


. 1" FE 


2 cbymical epparatics are underſtood Chymi- 
$ is; 8 inſtruments and veſſels by which cad — 
the chymical agents, fre, air, water, earth, and 
the diſſolvant- menſtrua, Rane, their intended effect 

= the bodies, 


* 289. The Wet, is Re where the Labora- 
chymical operations are performed. This muſt be tory. 
ſpacious, light, airy, a ſtone-building, and pro- 

vided with chymnies of a good — 


$ 281. Thoſe inſtruments or veſlels in which 
the fire is made for the various purpoſes of this 
art, are called, furnace. Now as chy mical Farnaces 


operations require partly a different —.— and 


ule of fire, partly a different continuance. of it, 
various conſtructions of chymical furnaces have 
been invented, whereof ſome have been commu+ 
nicated with great exact neſs by chymical authors, 
ſuch as in Boerhaave's Cbymiſtry, Cramer n ' 
a Chymiftry, and others. | 


. Commonly a chymical 8 has two A 
or chambers, the firſt and lowermoſt, is * 


Ld | 
9114 


Furnaces aſh-fink, and reaches from the bottom till to the 
grate upon which the fire burns. The other begins 
at that grate and contains the coal or fuel itſelf 
with all the heat raiſed therin, together with ſuch 

veſſels as are expoſed to that heat for obtainin 
ſuch alterations or effects as intended; and this is 
| called the fre. place. To this partition are ſfome- 
| times added à third and fourth chamber, into 
| which the flame and heat is led from the firſt, the 
fire-place. By reading the above-mentioned au- 
. thors, and lending attention to all chat has been 
faid above of fire, in the firſt chapter of the ſecond 
diwiſion, any one may form not only a pretty 
clear idea of theſe furnaces and of their effects, but 
be able to order the conſtruction of ſuch furnaces 
himſelf to any intended purpoſe, ſo as likewiſe to 
change their conſtruction according to different in- 
| tentions. We ſhalF therefore give only the beſt and 
E moſt uſefułof theſe furnaces, and explain them with 
| their plans and deſciptions. Ss. 5 


| Blaſt fur- A Blaſt furnace is, where, by the compreſſion of 
nace. air through bellows, the force of fire is raiſed, 


Draught N draug ht furnace (in German, wind. oven) is 
furnace. im general called that, where, by the elaſtic power of 
air, and by the velocity of its preſſing in through 
the aſh-hole, directiy upon the grate and the fire 
„ the heat is raiſed within 


— 


g there 
furnace to a great degree. 
To this 


£ 
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The Aſching. furnace, Tab. I. Fig. 
Crunert 8 information is yu in 1 following 


manner, viz. 


Mmwallurgic Ciymiſry. 
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tremity, a rectangular opening of ſeven 


inches ſquare, in dic. c. Laſtly let a bottom 
 - plate- iron be made to it, in a. 24. 

2. In the breaſt wall at the bottom, à hole is 
cut out in e. three inches high, and five 5105 


which is the aſh-hole. 


3. Above this, ſix inches from che bottom, 
another hole is cut out in the form of a ſemi- 


circular arch, whoſe baſis is four inches, and 
its elevation or radius, three ande half. This 
is the muffle-hole. F. 


+ In order to ſhut or open theſe holes, No. 2, 
and 3, according to the nature of the opera- 
tions performed in this furnace, ſliders muſt 

be applied on each ſide of theſe holes, that is 
two ſliders for the aſh- hole in &. . and two 


for the muffle hole in J. J. To this purpoſe 


let ia ſeam of iron -· plate be rivetted, firſt at 


the bottom in a, 4. about half an inch broad, 


and as long as the furnace, having a grove 


all along its uper edge in which the ſlider may 


draw backwards and forwards; and then 
another ſuch ſeam of iron. plate deing rivetted 
to the breaſt wall in 5. 5. likewiſe with 
©... A groove emer, which will receive the 


4 * 
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I after Aſfaying 


Tab. I. 
Fig. I. 


1. A rectangular priſm is made of plate iron, its con- 
_ « eleven inches wide and ten high, à. 4. B. b. 
which, ſeven inches farther on at the top, 
from b. to c. is ſloped off ſo 28 to repreſent a 
romboid cone, and leaves the cone at its ex- 


_ Afaying , nnn bed den 
e K. K. will move eaſily backwards or forwards, 
ſio as to ſhut or open the aſh-hole as may be 
1 den 


Ain This 4 of 1 . 7% 5. 255 1 
three inches d, in order to have another 


. © "grove on its upper end, and to receive 

therein the uppermeſt Qiders . 4. Laſtly 

- a third ſeam, is tivetted at the upper end 

| : of the furnace, in 5. l. which like >: . ray 

moſt is but about half an inch broad, and 

fitted to receive in its grove: chobe two 

Aliders 7, J. with their upper edge. Theſe 

| two ſliders muſt move likewiſe eafily in 

their groves, in order c ſnut or e the 
15 __ muffle-hok "of 155 


2 ih Ind of 8 Aiders 1. at the Jeft-hand, 
| let a ſmall hole be cut out in . hich is but 
; __ -= -"6ne fifth of an inch high, and one inch and a 
half long. In the other flider on the right- 
hand, (another hole is cut out, in a ſemi-cir- 
be ular! form, whoſe radius is half an inch, in u. 
+ Laſtly, let a ring or holder be made to each 

flider by which it may be moved. 
6. Near the baſis of the muMe-hole F. let an 
282 be riverted on, which ſerves to hold 
A little table of plate-iron, whoſe figure is re- 
& in g. This little table is five or ſix 
inches long, and four broad, and has an'edge 
bent up on each fide Nhewiſe a broad hook 
in Which fits the iron graſp in order to hang 
es the ä like à cable 

= Or 


7. Let 


* 


5. Ter o ſn 


Metall gie chi. 


Il round holes about three fourths 
of an inch be cut gut in the breaſt-wall juſt * 
under} 5 Fa muffle- hole, in 0. 5. which 
wy five inches diſtant from the bot- 

4805 and a half from each of the 
Fig 5 two other ſuch holes muſt he cut 
exactly at the lame dimenſion in the, oppoſite 
a , becauſe they Are to receive two 
iron- bars, upon which the mul pe muſt = 
horizontally... Another round hole one inch 
diameter is then made juſt above the upper 
8 . which is only for air, and to ſtir 


a 8. Tes (342 and there, at the inſide, of the fur- 


nace little iron hooks be rivetted on, about 

half an inch long to hold the lutum or clay of 
which the furnace i is luted out within. 

9. Let a ſquate cover g. be made which fits the 

"| end of os furnace, being about three 

es high, and ending at the top in a round 

7. thee inches diameter and as lang; 


th ths pipe or orifice ſerves to receive another 


8%, which may be taken off or on, there- 


fore that pipe in 7. muſt be ſomewhat. flop 


2 rds the top; that pipe 2. ſerves. to pl e 
eat when re uired. by cauſing. a onger 
draught. The cover g. muſt have two Ran- 
dles or hooks to lay hold of when taken oft, or 
on. In order to make that cover 4 [and 
no as it, muſt do by handling the pipe t. 
off or on, a ſtrip or ſeam of iron. plate ay 
rivetted on at the top of the furnace on t 
right and left edge, in c. c. in which the. cover 
may gripe in and hold faſt, and hkewiſe be 
 flided gently backwards and forwards, in that 


| ati by a; it off or r putting it on. 
L 2 10 Juſt 
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Aſaying 10, Juſt above the aſh-hole, about three inches 
furnace, and a half from the bottom, a frame of ſtrong 
ron plate, one inch and a half broad, is laid 
alk round the ipſide of the furnace, upon 
wich the iron grate, as well as the lute is to 
reſt. This frame muſt confiſt of two pieces, 
in order to be eaſily fitted and laid into its 
pPlwK⸗sace; the ground upon which that frame is 
dso reſt, are a number of iron pins, each one 
inch long, to be riveted on all round within the 
four walls, about four pins to each wall, juſt 
at the above heigrh of three inches and a half 
from the bottom; and ſo the aſſaying furnace 
is ready to be luted out, which is to be done as 

follows: 3 77M 

D V6. 0 1 244 


In order to loſe leſs of the heat, and likewiſe to 
keep the iron plate from being ſoon deſtroyed by 
the violent heat, all the four walls are laid over 
with lute an inch or an inch and a half thick, from 
the frame or grate up to the top. This lute is the 
fame of which muffles and clay-teſts are made, 
being mixed only with water, or about one third or 
fourth part of oxen blood among the water. Be- 
fore you begin with laying on the Tute, the firſt is 
to put in the frame, then upon this the grate; 
this is made of ſquare iron bars, half an inch thick, 

hich are laid three quarters of an inch diſtant of 

ach other, not on their flat fide, but on their edges, 
by the help of the lute, for, if laid flat they are 
ſoon filled up with aſhes and cinders which hinders 
| the air from having a free vent, but when laied on 
[ their edges, this inconveniency is eaſily prevented. 
| The lute being thus laid on every where, and well 
aryed, the furnace will ſerve to all operations which 
| nel onde e 


* 
* . 
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are done under the muffle. When you go to work Aflaying 
with it, let it be ſet upon a herd under a chimney furnace, 


at leaſt four. or five feet high from the ground, in 
order to look in , conveniently. at the work without 
ſtooping, becauſe theſe operations require a con- 
ſtant looking in upon the work in the muffle. 
Having put in the two iron bars through the holes 


in 0, 0, which muſt reach fully through the fun- 


nace from the fore-wall to the back, ſo as to reach 
out each way about an inch, lay the muffle- plate in 
1 the bars, and then ſet the muffle upon its 
plate, ſo as to ſtand cloſe to the fore - wall, and 
about one inch and a half diſtant from the back- 
wall; and in order to prevent the muffle from 
moving off from the fore - wall, faſten it with a 
little lute to it within-fide. The muffle is brought 
in through the top of the furnace, and ſo are the 
coals which you uſe for firing, wherefore the co- 


ver g. muſt, take off eaſily and fit well, The beſt 
fuel for this furnace are coals of hard wood, chiefly 
of beech, and not much larger than an inch, be- 


caule if ſmaller they hinder the draught, and burn 
out too ſoon, and if larger they cannot fall down 
to the grate, the room between the muffic and the 
ſide- walls being but about an inch and a half; and 
if any place remains empty of coal between the 
muffle and the walls, the heat is rendered uneven 
and the work entirely hindred from going. 


As the operations performed in this furnace re- how uſed. 


quire a pretty careful management of the fire, the 
ollowing inſtructions how to raiſe or leflen the heat 
muſt. be attended to, viz. 2 


1. The furnace being filled with coal and lighted, 
the heat is increaſed by opening the aſh- 
i L 3 | hole 


pniaigh chr. 
ing. hole, e. (Fg. 1. Tab. I.) then ſhutting the 
fande, moffle hole f by drawing both fliders cloſe 
together; further b putting on the bag 
And laſtly by applying the draught-pipe / 
the top, for then the heat will Tarſed 0 4 
great degree. 
bow uſed. 2. In caſe 4 ſtrong bet 18 quickay Kfuired 0 
play directij bpon che Vet Sorted id che 
mufffe, this is obtained by Hanging the little 
table on the muffle- mouth 7 and then, 
tte fliders bg, opened, lizhred coals aff 
laid upon the table, which by the + et 
: er, fil the muffle with a great heat. 
© "this method is ſeldom wid, except in the 
52 es Pe when you defire the a fe = 
to grow hot; and ſomerimes in wet 
9 Sed the * of the air retards and akt 
ens the dravght and conlequently the heat. 
From theſe means of raiſing the heat appears 
© how likewiſe the method how to leſſen it, It 
Will chen be leſſened, | 


4. By removing the coals and "_ befote 
the mufffe- mouth. 
3 It will be leſſened a rea © deal by taking off 
tte draught-pipe #. from the cover. 
4. But a fal degree of . heat 
being We this will be obtained by 
drawing the ſlider J. with the oblong ſmall 
aperture &. before the muffle- Weil 3 and 
it will ' BE leflentd a degree more by re- 
/ — that arid "pulling the other flider 
with the ſemi-circular * '®. befote 
| the muffle- mouth. | 
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ſiderably, this is done by taking off e 


cover g. and 
4 e 40 Gel abe whole furnace 
| — the aſh- hole muſt be ſhut up, 
rawing the two fliders k. K. together; 
which, when the muffle- hole is left open, 
cools the n io as to ſtop its - going 
entirely. | 


If during your operation the heat. ſhould begin 
to fail on one fide or the other, which you will 
obſerve by the muffle growing dark ſomewhere, it 
ſhews that the coals do not lay even round the 
muffle, and that ſome corner is empty of fuel; 
and then you muſt make uſe of the iron rod, as 
mentioned above, introducing it through the 

round hole p, to ſtir down the coals and fill up the 
vacancy, Sometimes the air draws ſtronger on 
one ſide than on the other; in that caſe you or 
apply a little inſtrument, Fig. 17. Tab. I. whic 


being ſet to the ſide where it draws moſt, it wilt 


leſſen the heat, and make c e 


A Melting furnace is, where crucibles and melting 
are ſet into the fire- place itſelf in the midſt of furnace 


the burning coal, and thereby the heat be raiſed to 
ſuch a degree as to an 1 n 


the melting · pot. 


Meking 


743. II. Fig. 1. ee e open of'D: Tub. IT, 


Ludolph's invention, joined with an 
is made in the en manner. 
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Ludol. 
melting 
furnace 


An Athanor of four or five feet high being 
built, with its grate in c. d. and at its ſide a melt- 
ing furnace, e. f. b. i. g. having a brick walled in, 
in m. upon which the crucible is to ſtand: then 


the furnace 4. . k. is filled with coals; and being 


firſt walled up in &. the fire is made upon the grate 

in c. d. when the coals will ruſh down ſucceſſively 
upon à. c. through the opening c. 5. upon the 
grate c d. and then the air being let in through 
the grate . draws the flame briſkly into the fur- 
nace e d bh. i. and out again through g. ſo that in 
leſs than two hours the whole furnace e. d. f. h. i. 
becomes thoroughly red-hot; and as the coals 
ſlide only down by degrees, and conſequently are 
always lighted at the furthermoſt part, the crucible 
can never crack from any cold air or coal, as is 
frequently the caſe in draught- furnaces. When 
the coals are moſtly conſumed, the athanor is only 
to be filled up again, by which means a melting fire 
may be conſtantly kept for many weeks or months. 
The great advantage of this furnace is, that there- 
with every degree of heat may exactly be obſerved 
and given, becauſe the crucible is never expoſed to 
the immediate contact of the fuel, but is only 


bheated by the flame and draught of heat. If 
therefore leſs air is let in through n. it goes gently; 
and if more is let in, and the aperture p., ſhut by 


means of the door 0. then it goes hot. If it goes 
too hot, let it be ſhut up in x. entirely, and re- 
move the door o. and it will cool inſtantly. The 


reaſon Why the grate c d has not been laid di- 
rectly underneath the athanor, is, to ſave a great 


deal of coal; for then the air would draw the heat 
too far into the athanor, and only waſte more coals 
En | | to 


F 


no purpoſe; which by that means is avoided, - 
1 | 


A furnace in which / things map be diſtilled, — 
likewiſe ſublimed, or only digeſted, is boned — 


Diſtilling furnace. 


If the diſtillation requires a ftrong fire, 8 re- 
tort, when firſt properly luted, is placed barelx 

u the two iron bars in the midit of the fire 
ko which being walled up at the top with 
bricks in ol form of an arch, cauſes the fire to 


2 


play back upon the retort, and thence it is called 

a reverberating furnace. But if the diſtillation re=Reverbe- 
quires a leſs violent, or but a. gentle heat, a pot fur 8 
of iron or clay, inſtead of the retort, is placed upon 
theſe two iron bars in the fire- place, which pot is 
called a coppel, and in this coppel the retort is 
placed, Acker (naked, by itſelf, or by filling the 
eoppel firſt with part of water, aſhes, ſand, iron- 
filmgs, and then it is called a Coppel. furnace If the 
coppel is filled with water, it is named a Balneum 
is, if with ſand, a Sand-bath, &c. ON 


A g: and 2. Tab. II. repreſent theſe aiſilling 

i es, of which the latter may not only be con- 3 . L. l. 

fidered as an athanor, but in the ſame time as a re- 

verberating furnace ; becauſe the flame is driven 

from the opening V. over into g. and likewiſe from 

the arched vault back upon the retort: an exact 

deſcription of both which may be ſeen in Ludolph's 

Chymiſtry, Part I. And ſo we muſt likewiſe — 

for brevity's ſake, the deſcription of Boerhaave's 

wooden diſtilling and digeſting furnace, Tab. IV. \ hay IV. 

Fig. I. and his portable diſtilling and coppelling His · 1 
furnace, 
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| Tab. IV. furnace, Tab. IV. F. a. as the account thereof 


Fig- 2. be ſeen in his Chyaiſtry, from pag. 886 to Ba... 


Ladvlph.i But we „give & deſcription of Ladoipb's 
Athanors) Arhader, Tab. III. Fig. 1. and of Cramer's glaſs-fur- 
| nace, as two very uſeful inventions. Ludolph gives 
the following deſcription of his athanor. | 
Tab. II. Let a ſquare tower be built as high as to reach 
Fig. 1. with its top 4. up in the firſt ſtory, in order to fill 
it always from thence with coals, without havin 
occaſion to handle them in the laboratory ame 
the retorts and receivers. The bottom of this 
a thanor may be made about fix inches high, yet 
jo that in c. a round hole about four inches dia- 
meter and frve inches deep, is left. Then a ſquare 
chamber is built up to d. and e. whole inſide is 
fourteen inches ſquare, and eight high, to which 
an aſh-hole is made in f. From d. to &. a 
grate is laid; from d. to h. an opening of twelve 
inches high is left, and from d. to g. a circular 
bow is conſtructed, whoſe center is in h. From g. 
b. to a. a ſquare tube (or chimney) is built up, 
whoſe inſide in g. b. is fourteen inches, and at the 
top in a. is ten inches ſquare. Its height from 5. 
to a. is to reach juſt up through the roof, and the 
building of the furnace to be ſo contrived as to 
come out with its top in 4. juſt at the ſide of a 
chimney, as the moſt convenient place to be filled 
with coal. In 3. a little door is made fix inches 
high, and eight wide, which ſerves to look into the 
coal, and likewiſe to puſn them down in caſe they 
ſhould ſtick in the curve g. d. In k. an opening is 
leſt one foot ſquare, and the reſt pos to J. m. 
nt which place the furnace is to be walled up, yet 
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leaving in the cemre of the 
in to receive a fmall Co 
io pt ogg. . 


At the bottom dic gui m be lest hols 
low, and then the empty place o will hold vety con- 
veniently an iron roaſting- pan which, when the fire 
grows pretty hot, ſerves very well for roaſting. and 
baking any meat therein; and the chamber — 5 


pre er gentle 2 — | © 


The wall 4. 1. muſt have likewiſe mains 
f 4. of one foot ſquare, through which tho fire com- 
municates from the athanor a. b.. Tlen the 
chamber 9g. 5: u. w. is to be Hui, whoſe iuſide is 
fourteen inches wide, and two feet high. In its wall, 
2 hole of one foot ſquare is left, and at the top a 
eoppel of caſt- iron, x. walled in, — 
diameter, and nine to ten inches deep. In 3. an- 
other opening is left of one foot ſquare, thtowgh 
which the heat circulates' and there again an iron 
coppel z. is walled in, of the ſame ſize as that in 
*. In y. another opening of one foot ſquare fflay 
be matte in the breaſt-wall. But to make now 
the fire riſe up a little higher, the following part of 
the furnace is raiſed — a curve to i, leaving 
_ there, in the jiron-wall an opening, 2. of one 
foot ſquare, and in this — another Coppel of 
caſt- iron, g. is walled in. In the next part of the 
furnace, in 4. 2 copper for diſtilling is walled in. 
The bottom of this part of the furnace muſt again 
be raiſed half a foot higher from the former. And 
ſince here the large ſize of the copper requires the 
furnace to be wider, the bottom g. 6. muſt be made 
l of caſt-iron, which ſerves than 0 
convey 
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Ludolph. convey the 18 into the cavity underneath in 7. 
Achanor. for baking fruits and making malt therein. In 6. 
another opening of one foot ſquare is left; and to 

make ſome uſe of the remaining part of this iron 

bottom, another iron coppel is walled in there, in 8. 
From 6. to 9. a free paſſage underneath the fur- 
nace being required, iron - bars are to be laid from 

6. to g. paved _ a double bottom of bricks... In 
this ce a Coppel of plate-iron, 10. and an 
oblong ſquare of plate- iron, 1 f. is walled in. 
The openings 12. and 13. are indeed not ſo high 

as the former, yet the draught is equally free, as 

| being ſo much the broader, and leaving therewith 
| as much room to the air as the former paſſages 
| have zi befides that the air being not much cooler, 
it wants no more ſo much room to play. In this 
| furnace are walled, in, two ſquare cheſts of plate- 
| iron, at 14. and 1g. and as this number of furnaces 
1 was thought ſufficient, the whole finiſnes with a 
= little ſquare tower'or chimney, in 13. to a6, whoſe, 
| derne Is 1 N inches . Os: uns 


The cheſt 11. is ee ſo 8 to Ms — 
conveniently for putrifying any ſubſtance therein, 
— having occaſion for that troubleſome 
h aratus of :horſe-dung. In this cheſt is to be 
— a falſe bottom, pierced with many holes, and 
four or ſix iron feet faſtened to it of about three 
inches long, in order to leave as much interval be- 
tween the two bottoms. Then water is poured in 
as deep as to fill che cheſt two inches, which muſt 
be kept always in the ſame quantity, being let in 

chr '@ funnel, 1 in the manner as it is done with 
the balntum maris. Then ſaw-duſt is laid upon 


3 oe inch deep, and an loſe. as 
as POl- 


poſſible; upon this the veſſel is placed, and the 
whole cheſt: Eled up with -ſaw/duſt/round it; by 
this means the hot ſteam of the water riſes up 
through the ſaw' duſt, and keeps the veſſels always 
in an equal degree of heat, in a manner greatly ſu- 
ior to horſe-dung, though ever ſo often changed, 
and may be kept in that manner ſo long as ever 
the putrefaction is intended: whereas with the 
horſe- dung it muſt be renewed every five or ſix 
days with great trouble and inconvenience. This 
cheſt has been found of ſo much uſe and ſervice in 
this buſineſs, as to pay alone the whole expence of 
the coals uſed in theſe operations, 1 
O mee! | 145 up | 


Lidolph. 


It remains now chiefly to ſhew in what manner 


this furnace is to be managed and ordered, ſo that 
to each of the ſeveral operations which are all at 
the ſame time, and with one fire performed therein, 
the different due degrees of heat may be given; 
which may perhaps ſeem almoſt impracticable, as 
there is no other draught but that only one in,. 
from which the whole machine muſt receive its di- 
rection: whereas other furnaces of that kind have 
a little tower or chimney with a ſtopper or regiſter 
in g. and w. at each coppel, by which they think 
to let out ſuch heat as the operations in the next 
furnaces may be unable to bear. But as firſt, 
theſe many ſtoppers or regiſters render the con- 
ſtruction of the furnace very inconvenient and 
troubleſome :—Secondly, - are very apt to cauſe 
miſtakes to the artiſt :— And yet, thirdly, produce 
by no means the proper and intended effect; be- 
cauſe, if for example, the copper 4.” has its right 
degree of heat, als they would have the operations 
| at 2, and 3. go ſlower, they could indeed let the 
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Ladelph. heat aut in a. but chen the ſame copper, and all 

Aar. the reſt of che furnages would have no heat at all 
left. This is therefure the reaſon why none of 
theſe regiſters, or ſtoppers are applied in this 5 
bade, as being ſuperfluous and even hurtful: 
ſtead of which every thing is directed by ather — 
trivances, in ſuch manner, that with much more 
J ang -cxadtnels to cach ↄperation its 

per degree of heat may be given, and that 

Thiely to the foremoſt operations in x. z. and 3. 
the-beat may be leſſened withqyt taking a _ | 
to the carcharmaſt, aParASIQNS. . 


To this purpoſe it will be of great advantage b to 
eonkider firſt of all hat degree of heat each ope- 
ration may require or bear: for the conſtruction of 
the furnace ecaſily ſhews that in the vault 4. the 
ſtrongeſt heat is found that may be required for 
caleining, reverberating, and diſtilling; and that 
en the other hand the copper n. ſerves only to ſuch 
operations hich require a red-hot fire, ſuch as for 
ſubliming, diſtilling, &c. In the vault g. may be 
diſtilled: through a retort with a ane open fire, 
abi ther ſubſtances ca (cined and - reverberated 
there with aJefſer; heat than in the vault. In the 
Coppelx. may ſtill be diſtilled in ſand with, a pretty 
ſtrong heat. And in the room y. may likewiſe be 
diſtulled through a retort, with a good briſk heat. 
In the chamber a. may be diſtilled. through the re- 
tort in an open but. gentle fire, and in the ſand cop- 
el . wich. common middling degree of — 


But in the whole furnace nothing was more dif- 
faultztogudge than the, placing of the copper, f. in 
W as, 0 have it neither oo — 
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nor too remote from the athanor. a. b. For, if too Luddl. 


near, and yet having a due moderate heat for it, 
the other coppels, 8. 10. 11. 14:15. would have 
loft: too 3 and when too remote, the 
Frans would have been too 


But experience has proved that this was the beſt 
place for it; for fer having applied a Still with 
four pipes to this copper, two or chrer coppers full 

were immediately diſtilled off every day by that 
heat. The coppel 8. gives a balneum maris with 
Wine | 


The other coppels 10. 21. 1 al as. 1 
ho more heat than what will ſerve for diveſt . 
the neareſt ſome thing hotter than the remote 
Each operation muſt therefore be put in that place 

and into that coppel which from hence is known to 
ive to each its due heat, viz. Such as require a 
Like fire, in the coppels x. x. and thoſe which 
require a lefler, in z. or 3. and ſuch as admit but 


of a very * e e 8. 4 
Wen and 15. N 


- 
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[But there EPR now the Gao) Laan to 


explain, how one may give a very gentle heat even 
to the foremoſt coppels x. x. a. and 3. where the 


ſtrongeſt heat is, and yet without taking away any 


heat, to the other operations in the maſt 


chambers of the fumace. The chief advantage 
produced with that contrivance is this, that by this 
means one may put in freſh operations without 


letting the fire go but, and yet ſo that they ma 
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Ladol. qves on in the ſame degree without intermiſſion. The 
Whole art confifts in this, to have made to each 


and 15. thoſe means need not to be made uſe of, 


coppel of caft-iron another of plate - iron, fitting 
exactly the former, or if made of copper they 


will then ſerve in the ſame time to hold water for a 


balneum maris. For example, if you vill ſub- 
lime with a ſtrong fire in the coppel . put the 
veſſel with as much ſand as neceſſary in that 
coppel of plate iron which fits the coppel of caſt- 
iron u. down to the bottom, and it will very well 
ſublime. But if in the ſame coppel you would 


make an operation which in the beginning requires 


but a gentle digeſting- heat for ſame days, and only 
at the end a red- hot fire, then let your coppel of 
plate- iron but one-third or half down into the 
coppel u. being filled up ſo much with ſand, and 
your work will have no more than a gentie digeſ- 
ting heat. When afterwards you. require it to be 


row ſo hot until it ĩs let down to the bottom. The 
— advantage may be had with the coppels 2. 
and 3. At the furthermoſt parts in 8. 10. 11. 14. 


becauſe they have always a gentle heat: But at 


the fore- mentioned places it has, beſides the 


former, this benefit, to kcep the work and glaſs- 
veſſels entirely ſafe from flying, becauſe being 


always talen out along with the coppel of plate- 


iron, they remain hot, and may cool by very gentle 
2900 2 degrees, 
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benefit ariſes when freſh operations and new veſſels 
are to be put in, where in the common way often 
many glaſſes are broke and accidents cauſed by too 
fudden a heat, all which is here entirely prevented, 
by putting the new veſſels with the coppel of plate- 


iron bur half and by degrees into the hot coppel. 


Moreover the degree of heat may be increaſed or 
leſſened with the matter itſelf, in which the veſſel 
is placed, as is ſand, aſhes, or water, and with 
putting them more or leſs deep into it. So, for 


example, you may give in the coppel x. a ſmall, - 


and yet at the ſame time in the coppel z. a great 
heat, by putting the glaſs of the coppel x. in aſhes 
four inches thick from the bottom, and, in con- 
trary, the glaſs of the coppel z. in ſand only one 
inch from the bottom. This ſhews clearly how 
with the ſame fire various degrees of heat, in thoſe 
ſeveral furnaces or chambers, may be obtained 
without hindering one another, 


In order to be fully inſtructed with the uſe of 
this furnace, I ſhall laftly ſhew in what manner it 


The Athanor 2. 5. being filled up with charcoal 
and all walled up to the top in a. firſt of all a 
cement-work may be ſet in the hole or opening c. 
which I call the cementing-cheſt ; this cementing- 
cheſt is greatly preferable to that which is given in 
the firſt piece, fg. II. partly becauſe it is heated 
by a fire which performs ſo many other ſervices, 
and furniſhes this only as it were by accident ; 
partly becauſe it keeps it in a continual even a 

++ of 
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degrees, which could not be done in other furnaces Ludolph. 
- without putting the fire quite out. The ſame Athanor 
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Ludolph. of heat. For, there muſt naturally fall downi 


Achanor. from time to time ſome coals through the roſt 


e. d. whoſe bars by itſelf muſt be laid ſome- 
what more diſtant than in ſingle laboratory- fur- 
naces, in order to have always a free draught of 
air; and thoſe coals are ſufficient to keep the 
cement-box always red-hot. The cement- box 
being then put into the hole d. and covered with 
ſand as much as two fingers thick, the gentleſt 
heat may be given and kept in the ſame degree as 
long as ever deſired: if a greater degree is deſired, 
the ſand is only to be taken away. If the heat 
ſhall be ſtill raiſed higher, the cement- box is to be 
lifted up nearer to the roſt: and when quite lifted 
up, ſo as to reach to the grate, the work may even 
be brought to melt in the box. 


In the chamber k. a retort may be put, filled 
with vitriol, which has been before calcined as 


| uſual in a warm place; for, here being the firſt 


and greateſt degree of fire, all the oil of vitriol 
will be diftilled over in three or four days. But if 
no ſuch kind of diſtillation is wanted, crucibles 
may be put into that place and any buſineſs for 
melting performed therein, the place being very 
convenient for a melting-furnace, ſuch as to make 
tincture of antimony, or whatever deſired. Be- 
ſides this it ſerves extremely well for a rever- 
berating- furnace. 


In the coppel x. either cinnabar may be ſublimed, 
or the ſublimed mercury as well as dulcis made. This 
coppel will likewiſe ſerve for coagulating and fix- 

ing the mercury by a continual heat of ten or more 
weeks time. A curious experiment was made in 
this 
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this part of the furnace with cinnabar, viz. three Ludolph. 


parts of cinnabar being mixed. with ſeven parts of * 


ſilver-calx, it was put to cement there for eight 
days, then other three. parts of cinnabar were 
added, and again cemented, and this adding of 
the cinnabar in the ſame quantity repeated five 
times more, but neither a tincture nor any in- 
creaſe of the ſilver obtained. The room which 
remains beneath and at the ſides of the retort in &. 
may be employed with putting crucibles there 
filled with ſalt of tartar, or nitre, or quicklime, 
and the ſalts will calcine and become cauſtic in the 
higheſt degree. Through the opening . a luted 
retort may be introduced, filled with nitre and 
vitriol for making aquafortis; the places at both 
ſides under the retort may be filled up with pieces 
of caput mortuum of which the ſpirit of tartar 
has been made, in order to calcine it into a good 
ſalt of tartar; or with aſh- balls to calcine them for 
making coppels and teſts of it. In the coppel 
x. oil of vitriol may be rectified in glaſs re- 
torts in a ſand-heat; or the arcanum tartari put in 
to purify it in the manner as ſhewn in 9. But 
this-place being the moſt convenient for its capa- 
ciouſneſs, it will be moſt uſeful for rectifying the 


ſpirit of wine, firſt with pot- aſnes, and then with 


rain-water, according to the method given in the 
firſt part: when the coppel muſt firſt be filled half 


full with aſhes, then the alembic put into it, and- 


the ſpirit will very gently diſtill over. 


In the vault y. an iron retort with hartſhorn may 
be put; and in the cope z. is the Balneum 
maris, into which ſtone bottles with vinegar are 


placed for mak ing diſtilled vinegar. The vault 2. 
| M 2 is 


Ludolp. is fit to hold an iron retort with tartar to diſtil the 
ſpirit and eil of it, and the coppel 3. ſerves for 
another Balneum maris to ſeparate the phlegm of 
vinegar from the arcanum tartari, or from the acid 
tincture of antimony, In the coppel t. may be 
burnt a ſpirit of elder and juniper-berries, of wine 
Lees, and ftalks of grapes. Then ſeveral kinds of 
*brandies and ſtrong waters may be burnt therein; 
and if no other buſineſs remains for it, it may be 
filled with water, and kept for a Balneum maris. 


* 
- - 
Fo 44.5 » 


The opening 6. is only made to clean the fur- 
nace. But in 8. a Balneum maris is kept which 
gives the right degree of heat for diſtilling the 
ſpirit of putrified urine, The coppel 10. ſerves 
for extracting and evaporating, The cheſt 11. is 
the place for putrefaction, very proper for mak ing 
the ſalt of urine. The cheſt 14. will hold two 
alembics to make the true alcohol vini. And the 
cheſt 15. ſerves for digeſting, only in a very gentle 
degree, and for extracting tinctures and Uiznces, 
and to make vinegar ; in which caſe, however, the 
cheſt muſt be filled with aſhes, and the vinegar- 
bottles only placed upon the aſhes, | 


Phe only trouble happens with the retorts in the 
vaults 7. y. and z. when after having finiſhed the 
firſt operations, new ones ſhall be put in; and in 
that caſe it is unavoidable to leave the athanor for 

me hours without freſh coals, in order to make 
theſe vaults ſome what cooler, and to put in freſh 
retorts, Puring this time the other operations 
muſt, ceaſe indeed; yet they remain hot enough 
for being ſoon brought again to work. If no wor 
remains for the vault &. for the coppel x. and 0 


— 
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the cement - plack c. then the coals may be ſaved by Ladolp, 
making only a wood fire in the vault E. at day- Allan 
time, and at night with tanner's balls, in which 

caſe the e muſt be walled up with bricks; 

and therewith all the other 5 77 in the vault 

t. in the coppel x. and in the reſt of the furnace 

will be kept going. If but a few operations are to 

be made, the fire may be kept in the vault z. or 

even in that of 6. and then only the furthermoſt 
furnaces will be at work. | 


- 
= 
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This furnace is therefore adapted to perform 
kinds of operations therein, in various manners ani 
methods, without having cloaths and hands ſpoilec 

with a continual breaking and handling of coals: 
every operation comes ſoon to work; and more 
buſineſs may be done with this furnace during one 
winter, with all conveniency, than in the greateſt 
laboratory in two years time. One load of coals 
ſerves for many weeks, which would be ſpent with 
two or three operations when kept as long in ſe- 
parate furnaces ; fo that, beſides ſo many other ad- 
vantages, it ſaves a great deal of coal: and if 
fired with wood, it coſts but half the expence. 
And thoſe who have convenience to build it in 
fuch a manner 4s to convey the heat into the rooms 
of the houſe, the chymical operations may come in 
to little or no charge at all, 


, 


lowing alteration. (See Tab, IV. Fig. 4.) 


Experience having proved that indeed a much How cor- 
ſtronger and better heat could be given with coals, rected. 
than with wood and flame-fire; but then it was 

M 3 found 


This Athanor is ſtill more corre&ted by the fol. pg 
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| Ludolp. found likewiſe, that the iron-bars of the grate being 
Athanor. laid cloſe, the draught was ſoon ſtopped by the 
aſhes and all con collecting there, and conſe- 
quently the heat much interrupted: and when, on 
the contrary, the grate was too wide, the hotteſt and 
ſmalleſt coals fell too ſoon through it, by which 
the heat was likewiſe leſſened. This has now been 
helped in the following manner, viz. to lay that 
grate not in a horizontal, but ſo as Fig. 4. 
Tab. IV. ſnews, in a perpendicular direction in e. d. 
For, fo the coals falling down from the Athanor 
4. b. and the declivity g. e. into the room d. the 
draught in e. d. remains always free, and yet every 
little coal muſt ſerve and conſume itſelf entirely 
before it can fall through that grate. Moreover 
there is from the door F. which communicates with 
the cement- place c. a flider made in the bottom 
d. o. by which as many coals may be let down upon 
the cement - box as defired. The reſt remains in 
the ſame conſtruction as before. 


Tab. ry, The glaſs-furnace, Tab. IV. Fig. 3. is after Cra- 
Fig. 3. mer's principle, and conſtructed in the following 
manner: | 


A glaſ- To the matter of this furnace ſuch ſtones muſt 
furnace. be choſen as will bear the ſtrongeſt fire, This 
may be ſoon found out by uſing ſuch a ſtone for a 
foot to a crucible, in which a ſtrong fuſion of cop- 
per or the like ſubſtance is made. For if this 
ſtone does not ſtick to the bottom of the crucible 
when taken out, nor ſhews any or but little vitri- 
fs cation, unleſs perhaps a thin vitrified cruſt; like- 
wiſe if it contracts no chinks, and preſerves its 
hardneſs when cold, then it may be judged 2 

) f 8 
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and fit for this purpoſe. But thoſe which A glaſs- 
and indeed the ſtrongeſt fire, yet when cold ——_—_ 


crumble to pieces, are not fit for this uſe. And to 
the cement uſed in building of it, the ſame ſtuff 
may be uſed of which theſe ſtones, or that of which 
muffels are made. But the ſtones muſt be joined 
ſo cloſe, that but a very thin ftrata of the cement 
may be laid between them. | 


The place in which this furnace ſhall be con- 
ſtructed, muſt have a chimney ot a very go« 
draught; every other large paſſage through which 
the air may paſs too freely, muſt be ſhut up, and 
the furnace be built near this chimney in ſuch a 
place, that the artiſt may have every where a free 
paſſage round it. 


The outſide of its form may be cylindrical, and 
the top arched; the outward dimenſion twenty-four 
inches / diameter, or more, according to the 
ſize of the ſtones; its height muſt be forty- eight 
inches; the thickneſs of the wall, where ir 
is leaſt, four or ſix inches. The infide is 
divided into four chambers, conſtructed in a 
parabolic line. | | 


The lowermoſt ſerves for the afh-ſink, being 
twelve inches high, and its greateſt diameter at the 
bottom fourteen inches, which gives conſequent! 
the conſtruction of the parabolic line. This v4 
muſt have- at the top in its centre, a hole of ten 
inches diameter, ſo that the remainder of its cir- 
cumference makes only an edge or margin of two 
inches broad round the hole, and and ſerves to 
ſupport the iron-bars which give the grate to this 

furnace, 


— — 2 — 
TY — 
—. — — — — 
— — — — — ———— = 8 — 
> — — — — 


Metalturgic Cinis. 


"dl. nagar: e e bosse which otiite Ine 
glaſs- furnace. Thoſe iron quare, 


and laid upon the edge, are then faſtened-with a 
ſtratum of the beſt lute of the ſame thickneſs 
with the bars, ſo far as they reſt upon this mar · 
in; which ſtrata muſt be made very even and 
mooth, becauſe the crucibles and other veſſels are 
to be placed thereupon. At the bottom of the 
aſh-fink a ſquare hole is left, fix inches wide and 
four high, with an iron-door to be ſhut or opened 
occaſionally. 


The ſecond chamber in which the fire and fuel 
is kept, is built upon the former, and of the ſame 
height and breadth, except in caſe the ſtones ſhould 
not be of a kind perfectly durable in the fire; for 
then it muſt be made ſome inches wider, and this 
ſpace luted over with a lute or cement that will 
bear the ſtrongeſt fire, 


This lute, if no other is to be had, may be made 
ſrom pounded black crucibles, mixed up with the 
ſtrongeſt clay that may be had. The arch muſt. 
have at the top a hole of fix inches diameter, at the 
circumference of which the arch ſhall not be above. 
one inch thick; round the edge of this hole a bot- 
tom or pavement muſt be made of lute, four 
inches broad, which ſerves to hold ſuch veſſels as 
ſhall be put in, | 5 = 


In the circumference of this chamber, ſeven fire - 
holes muſt be made, equally diſtant ; ſix of which, 
are to be four inches ſquare, but the ſeventh fix 
inches, yet all ſhall terminate at the top in a ſemi- 
circular arch. Their, baſis muſt begin two inches 
above the innermoſt margin or pavement _ 
| >. | | | - Whic 


which the iron bars have been fixed, and which is Glaſs fur- 
to be conſidered as the pavement of that chamber, 
Into the wall, at the baſis of each door or fire-hole, 

a groove muſt becut out one third part of its thick- 

neſs at the above-mentioned interval, Each fire- 

hole muſt have an iron-door hung on hinges in the 

ſame manner as mentioned Part I. $ 29, No. 4. 

and coated with a good lute two inches thick. 
When ſhut, they muſt fit the grooye cut out to 

that purpoſe as deep as the doors are coated. Laſt- 

ly, a ſmall hole ſhall be left in each door, through 
which one may obſerve the work in the furnace, 


The third chamber, which is to be built upon 
this, is perfectly ſimilar to the ſecond, only that 
the arch ſhall be two inches lower, and a ſquare 
hole made in the arch, not in the middle bur 
towards the ſide, communicating from this into the 
fourth chamber. ws keys 


The fourth and laſt chamber, is as wide and its uſe,. 
arched as the former are, but only eight inches 

high. On the fide about two inces from the pave- 

ment, oppoſite the ſquare hole which comes out 

from the third chamber, a round pipe of plate-iron 

four inches in diameter is walled in, which ſerves 

for the chimney of this furnace to let the fmoke 

and flame from thence out into that of the work- 
houſe or room. This chamber muſt haye an 
rang ſix inches ſquare, from the baſis of the 
chamber and juſt in the middle between the above- 
mentioned ſquare- hole and the iron pipe; and an 
iron door, hung on hinges, * which the 
veſſels are put in and taken out, and the door 
to be ſhur or opened accordingly. ok 


Merallurgic Chymiſtry. 


Uſeofthe The uſe of this furnace is as follows: The fire is 
glai-fur- made in the ſecond chambers, the fuel may be 


charcoal, or dry wood, chiefly that of fir, which 
is thrown in through the largeſt (the ſeventh) fire- 
hole. With regard to the fuel which ſhall produce 
a great heat, it muſt be obſerved: 


- Firſt, if the greateſt heat that can be raiſed by 
the draught of air ſhall be given to the body ex- 
poſed to it, this is done when ſurrounded on all 
ſides with, and in immediate contact of the fuel. 
Coals of a middling and ſmall ſize muſt be choſen, 
and the foot or ſupport upon which the veſſel ſtands, 
not above three inches high from the grate, when 
the veſſel is of a large ſize; but when it is of 
the ſmalleſt ſize, the foot ſhall not be lower than 
one inch. 


' Secondly, when the veſſel does not admit of 

being ſurrounded and covered with the fuel, but 
muſt receive the heat only from the ſides or un- 
derneath, which 1s the caſe in this furnace, then 


you make uſe of large coals and large wood. 


I you have a hole cut through the wall 
of the work-houſe, or of the room, ſomewhat 
larger or at leaſt equal to that of the aſh-hole, 
— 4 a pipe of plate - iron, or only of wood, is led 
from thence to the furnace, and all entrances of 
the houſe or room well ſnut, the draught of air 
through this pipe will increaſe in proportion as the 
chimney of the room grows warmer, and will at 
laſt raiſe the heat in the furnace to the intenſeſt 

* | | degree 
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in the ſecond chamber, ſo that ſome ounces of 
copper being thrown into a crucible which ſtands 
there already heated, it will melt in one minute 
without any flux, and run clearer than is required 
to its fuſion for common uſe in caſting... The 
veſſels are put in through the ſeven fire-holes and 
laced upon the round margin or edge where the 
iron bars have been laid and luted in, and may be 
as many as there are doors. Theſe veſſels which 
you put in before the furnace is quite hot, may have 
feet or ſupporters of one inch thick to ſtand upon, 
but they muſt be of a good ſubſtance which does 
not eaſily vitrify in a great heat. The matter con- 
tained in the veſſels may be obſerved and examined 
through the little hole of each door. In the third 
chamber the veſſels have room to ſtand in a 
double row, twelve or more if they are not too 
large—in this chamber the heat is a degree inferior 
to that in the ſecond, that is, only. of a middling 
melting hear. 


Laſtly, in the fourth chamber, the heat is as 
gentle again, and moſt proper , for calcining and 
roaſting ſuch things as require a moderate heat; 
for here the veſſels will only grow red-hot. When 
the furnace has been has already, the veſſels 
which ſhall be put in, muſt firſt be nealed and 
then they will bear the heat of the fourth chamber, 
from whence, when red-hot, they may immediately 


be brought either in the third or the ſecond. 


chamber. 


Before this furnace is lighted, every intended 
operation ſhould firſt be ready prepared and 4 
han ; 


171 
legree that can be made by the draught of air; The 
95 greateſt heat will be about the fire- holes — 


”* hand; and then many experiments may be per- 
formed therein with little trouble, fire, and ex- 
pence; and 1 confeſs that none have been more 

zreeable than thoſe I have made in this furnace, 

hough on account of ſo long continued and ſtron 

a fire they muſt have been very laborious an 
troubleſome in other furnaces: And I fay but 
little when T affure the reader that every thing is 
done ten times as eaſy as otherwiſe, when rightly and 

. NT” 105 

Chymical 5 282, As for the reſt of chymical utenſils, it 


will be ſufficient to. mention only thoſe which are 
moſtly in uſe, and giving a figure of each. | 


Tab. I, Fig. 2. Is an iron grinding-pan, 4. with a grind- 
f ing hammer, * | | 
Fig. 3. A eig ut, is a ſmall fat pot of clay in 
the form of a coppel, and — 2 — 

the ores with lead under the muffle. 


. 4. A coppel, and 


p Fig. 5. A teft, for working lead; both are made 
pf elixevated aſhes, or of calcined bones. 


Hg. 6, An alembic, is a veſſel with an oval 

"wg 1 and a long neck; it is commonly of 

glaſs, but if the operation requires being ex- 
poſed to an open fire, it muſt be of clay. 


Ft. 7. A 
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Fig. 7. A cucurbit, (phial) has a round. belly,Chymical 

| 76 a long „ is moſtly uſed denſ. 
for digeſting. 


Ng. 8. An iron trevet; it ſerves to hold a ſmall | 
 __ Þhial, and to keep a few coals or a lamp | 
underneath. _ 


2 | | 
Fig. 9. A helmet, (ſtill-head) is commonly a | 
round hat of glaſs with a long pipe; it is ap- | 
plyed to an alembic in order to collect the | 
vapours raiſed up by heat, from whence they | 
run through. the pipe into the receiver. | 


Fig. 9. 6. Is a perforated helmet, having a ſmall 
hole at the top, in which a ſtopper of glaſs is | 
inded in to fit very exactly; it is uſed to 
introduce ſome ſubſtance into the retort during 
the operation. A Blind helmet. is, what has no 
pipe or any aperture, 0D 


Fig. 10. A. retort,. is a veſſel with a round belly | 
and a neck bent downwards, and is uſed for | 
diſtilling ſuch ſubſtances which. riſe over | 
with difficulty. Some are. of glaſs others 
gf clay. : | | 


. 11, A muffe, 4. with, its muſfle-plate, ö. 
* 1s put in the aſſaying furnace, fig. 1. to re- 
ceiye the coppels and . clay-teſts, _ 


Fig. 12. A receiver, is a veſſel which being 
- - faſtened to the mouth of the retort, or. to the 
tubula of the helmet, receives the ſpixit and 


wo. Metallurgie Chymiſtry. 

Chymical menſtrua raiſed by the, fire. To the ſpirits of 

utenſils. tee foſſil kingdom they muſt be of the largeſt 
ſize. | | | 


Fig. 13. a. A joiner, is a tubula faſtened with 
one end to the mouth of the retort, and with 
the other to that of the receiver; its uſe is to 

prevent the ſplitting of the receiver in caſe the 
retort grows too hot. Some joiners are made 
with a belly provided with a ſmall tubula, 
(fg. 13. b.) to which another receiver may be 
faſtened, in order co receive therein ſeparately 
the phlegm and ſometimes the oil, which 
comes over during the operation. 


' Fig. 14. A triangular crucible, (others are of a 
Circular form) they are wide at the top, and 
narrow at the bortom. The hack ſort, called 
ipſer crucibles, which conſiſt partly of black- 
lead, bear the fire better than the other ſort, 
. and will ſuffer ſeveral. times of being expoſed 
to a melting heat, only with this 5 
that no kind of ſalt muſt be brought in, as 
their compound will eaſily be diſſolved by 
that. In order to keep the crucibles from 
cracking during the operation, which ha 

pens fron the cold air puſhing in through 
iron grate, they muſt be put upon a foot or 
ſupporter made of a good clay, or ſuch mat- 
ter which will bear the ſtrongeſt heat without 

_, vitrifying. bf, 1 1 
Fig. 18. A copper-tute, ſo called, is a crucible 
with a broad foot and long neck, and ſerves 


to collect the metallic regulus into a ſmaller 
| | | | compaſs 


Metallurgic Chymiſtry. 


Fig. 16. A pair of graſp-tongs, to hold the cru- 
Cibles and melting-pots. 


Fig. 17. An earthen priſm, is uſed to put it at cer- 
rain times in the muffel before the coppels, in 
order to make the work go cooler, | 


Fig. 18. A pair of ſtrait tongs, to hold the cop- 
pels and clay- pots when put in the muffel or 
taken out: it is named in German a Kluft. 


Fig. 19. A cone is a ſtrong iron pot, ſometimes 
of braſs or copper, in the form of a cone, be- 


ing wide at the top, but ending in a narrow - 


oint at the bottom, and has a handle to it: 
it, ſerves to pour the melted ſubſtances 
into it, and to make the heavier parts 
colle& at the bottom into a regulus, leavi 
the ſcoria on the ſurface. Their pro 
ſize is four or fix inches wide at the top, and 
ſix or nine inches deep; (or three by four.) 


Fig. 20. a. and 6. An ingot; it is an * 
piece of iron, or of other metal, in which 
one or more priſmatic or ſpherical ſeg- 
ments are cut, well poliſhed, and ſmooth 
within, and ſerves to pour the melted metals 
into it, in order to haye. them in the form 
of lohg pieces, thence called likewife ingots. 
Some are of a ſmall, others of a large ſize, 
according to the quantity of the metal, 


Fig. 21. A 
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compaſs. They are originally made at Frie- Chymical 
berg, in Saxony, and chiefly for aſſaying cop- * 

per ores, and there called a tute. = 


- i 
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2 Fig. 21, A cementing-bor; it is a eplindrical 


Lute. 


Metallurgic chen. 


. earthen veſſel with a cover fitted to it. 


N ip. 22. Aludels, are round earthen pots, with a 


belly, and having a hole at the bottom, each 
of which fits exactly the mouth of that under- 
neath. They are chiefly uſed for ſubliming 
mineral ſubſtances, ſuch as flowers of ſulphur, 
of antimony, &c. | f 


Fig. 23. A ſplit-iron, is an ifon ring with a long 
handle, ſerving to cut off the necks' of alem- 
bics, &. when firſt made hot. 


Beſides theſe inſtruments there are many others 
required, ſuch as ſcales and weights, an iron ladle, a 
Hir. hook, bellows, flat pans of iron and glaſs, ham- 
mers, axvils, files, chiſſels, a vice, a mortar and 
peſtle, a woſhing trough (in German, ficher-trog) for 
waſhing th e ores, ſhovels, wire and hair fieves, &c. 


Some ions require the diſtilling veſſels to 
be firſt-coated with. a lute when expoſed to an open 
and ſtrong fire: This compound is called late, 
of which ſeveral compoſitions are gives in Rothen's 
Chymiftry, in Lemery's Perfeft Chymift, &c. For 
example ;- Take: ot loam or clay, ten parts; brick- 
duſt, two parts; elixivated aſhes, one part, and 
ſome ſhort hair of animals; let all be well mixed, 
and make it up with water into a ſtiff clay: ſome- 
times bullocks- lood is added to the water. With 
this matter the belly of the veſſel, and ſo far as it 
is: expoſed, to the fre, is to be coated over for 


about one- third of an inch thick, then laid to dry 


flowly in the air: Then take lytharge, two * 


red bolus, one part; fine ſand, or powdered flint- 


ſtone, one part; mix it well together; pour water 


do it, ſo. much as to ſuffer of being painted with 


a bruſh over the former dried lute: then let it 
dry again. | 


JT o ſecure the ſlits of two veſſels joined t 
with their necks, from letting ſpirits through, va- 
rious ſorts of paſte are uſed, according to the na- 
ture of the objects. Sometimes only a paſte of 
flower and water, ſpread upon paper or linen rags, 
will be ſufficient. Another paſte is made thus. 
Take of wheat flour, and of quick-lime which has 
crumbled in the air to powder, of each one part; 
bolus half a part; make it up with the white of 
mixed with water. After the operation is 
over, thoſe plaſters may be ſcraped off with a 
knife; or if the clue ſticks too faſt, ſoften it with 

wetted rags. | 3 
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Paſtes, 
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HOSE performances which, by means of 
Chymical T. — + agents and diſſolvent menſtrua, 


= produce an intended alteration of certain bodies; 
that is, by which theſe bodies are either ſeparated 


or compounded, are IND W operations. 


8 285. Neither a chymical agent alone, nor a 
diffolvent menſtruum without the chymical agents, 
can produce the intended alteration of a body : 

et as there are ſome which contribute more, 
others leſs to the intended purpoſe, it will be 
proper to divide thoſe operations according to the 
properties of both the chymical agents and the 
diſſolvent menſtrua, and to bring them in the fol- 


lowing table. 75 
TABLE. 
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1. By means 4 bur: : which are 


1. Fuſion,” © | 
2. Draining; called in | German Saran 


3. Burning of Silver. 
4. Digeſting. 


5. 


. Which com be. 
A. Roaſting wth 


"We Calif. 


5. Into a ſolid compound, and then 


4. Into a fine powder, and then called 


c. Subliming. And this either 


ers. Or 


called ſublimate. 
b. Diſtiling. Which is either 


FO 


4. Diſtilling over the helmet, (per 4ſ. 


cenſum.) 
3. Diſtilling 1 (per latus.) 
c. Diſtilling per . | 


E. Evaporation. 


r. Inſpiſſation, ( Coagulation.) 
G. Chryſtallization. © 

H. Dephlegmation. 

1. Abſtrattion. | 

EX. Concentration. 


N 2 II. By 


II. By means of Alx: viz. 
1. Liquefattion in the air. 2 


2. Impregnation and Erbalation (in Ger- 
man Aufwittern —_ Euter . 


3 7 triolifing. 
B. Generation of O by the air. 


. Generation of O. 
3. Solution of metal by the ai. 


Fermentation. 
5. Putręfaction. 
ö. Gradation. 
7. Rt f Pr > in the air, 


HI. By means of WATER : vie, | 


1. Waſhing, (in German, Slemming. 
2. Elmxtvation. 


3. Solution of ſome bodies. 
4. Edulcoration. 


IV. By means of EarTH, 
1. Fixation. ; 


A. Partly. Or 
B. Wholly. 
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. Solutin 5 in the A Way. 


A. Glaſi-making. f 
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Wo Vitreſcent ſtones. of the hefrattory 
kind, tranſparent pebbles, horn- 


ſtone; Fe 
AD Fuſible vitreſgent ſhanes, white opake 
quarz, glaſdſparr 
| 15S. Clay, and argillaceous ſtones, ag 
IJ Plaſter and gypſeous tones 
Lime and calcareous ſtones, Gil 
4 Acid in general- vt Ne. > 
A Acid ao rake by. 
*$ Diſtilled vinegr. 
+0. Acid of commpn als = rn 
+ Acid of nitre. 
+(Þz, Acid of vitriol. 
O Fixed alcaline ſalt. 
@A Volatile alcaline ſalt. 
- bf Poraſhes, u 


N Quicklime, 
O Saltpetre (nitre.) 


Common falt. 
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O Alum, | 
Ox Salt armoniac, . _ 
Borax. 5 


Gd Oil. C . 14. 52 
Spi: 11 
SFpirit of vine. 
N Rectified ſpirit of Vie 
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@ Sulphur. lar 
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D2—0 Lytharge; glaſs of lead. 
Urin. ai 
Powder. | os 

Aquafortis, Wh _ _ 
"IR. Aquaregis, 7 
@ Verdigris. 1 
| þ — Sublimed mercury. 
N Precipitated mercury. . 
MB Balneum maris. 

VB Baln. Vaporis. 1 8 

[]. X Zinc-virriol (gallizen Jane.) 

C Calx in general, 1 

K Cobalt. 
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Obſervations.. * | . a | 


It was thought needful to add this explanation 
of Chymical Characters, as it will not only be of 
general uſe in the reading of other chymical works, 
but chiefly in order to underſtand the following 
table of Chymical-ſolutions. And ſince in this table 
ſeveral bodies occur to which no certain characters 
have yet been given by any of the chymical au- 
thors, I have endeavoured to find out ſome new 
ones, adapted to the notion of thoſe which are 


already in uſe; to ſome of which I have, for the 


ſame reaſon, joined 'atiother figure, which agrees 


rather better with the idea of the ſubject. 
The following TABLE ſhews © how theſe 


different bodies di one another. 
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Obſervation to the table of Solutions. 
Since moſt chymical operations depend. on the 
various and different ſolutions of bodies, I have 
endeavoured to bring them into a table by 
which they may preſent themſelves to the eye at 
one light. ; 


It conſiſts of eight and twenty columns. At Explica- 
the top of each column the figure of that body is den - 
always found by which theſe underneath may be A 
diſſolved, ſo that the figures of all ſuch bodies as 
may be diſſolved by it, are comprehended in the 
ſame column. And then I have placed them 
likewiſe, as much as it could be done, in ſuch an 
order, that thoſe which are moſt difficult to be diſ- gen. 
ſolved by that at the head, are the neareſt under- * 
neath it, and thoſe which it diſſolves the eaſieſt, 
the remoteſt from it in the ſame column; becauſe, 
by that means, in ſome columns, the order how 
they precipitate one another will then appear in 
the ſame time. For example; in the fourteenth 
column, ſulphur diſſolves cobalt and arſenic the 
moſt difficult, after this the mercury, then the 


regulus of antimony, then biſmuth, after this the 


ſilver, then the lead, then the tin, and then much 
readier the copper, but eaſieſt of all the iron. If 
therefore any one of theſe mentioned bodies is. 
united with ſulphur, it may be diveſted of its ſul. 
phur by one of theſe bodies which ſtand under it 
in the ſame column. 


Nevertheleſs this precipitation does not always 
take place in every column, for two reaſons. 


iſt, Becauſe 


736 ; Me 11h 915 Ch ry. 


iſt, Becauſe this diſſolving body will either dit. 
ſolve one of them only in a ſmall degree 
better than the other; or 2dly, becauſe often 
AY these which ſhall be diſſolved or precipitated 
are liable to diſſolve one another themſelves; 
no and then both theſe 1 will occur 
22 . the ſame tim. 


So for example, in the nd 3 iron 
and copper diſſolve one another more difficult 
than iron and ſilver, and iron and gold: But ſince 
copper and ſilver, and copper and gold diſſolve 
likewiſe one another very readily, the copper cannot 
be gx ond from the iron, 7 GE or i or 
ilver, *- TT 0 wen 5 33 
1 ne ent i neh $6 loo N tro d | 
ks ie the ſecond diviſion of cis ables an 0 
 Gvifion. bodies are repreſented which cannot at all be diſa 
ſolved by that at the head of the column, and 
which in the parting of foſſil bodies, wil by ud 
very needful and of grear alliſtanes. - a”; 
IT Ta 98 its 
"Ii geheral i mult be confeſted chat this able 
has not yet been brought to that degree of perfec- 
tion as it were to be wiſned: For it is a matter of 
at difficulty, chiefly in the dry way, to aſcertain 
the "order in which bodies may be diſſolved; 
hence it muſt needs remain liable, here and there, 
to ſome objections. Nevertheleſs it will be found 
much compleater than any * that has rr 
before of this kind. 


End of the Fit and) Theoretical Part of 2 
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METALLURGIC CHYM ISTRY, 


| The SECOND and PRACTICAL PART, 


PROCESS I. 
To obtain a fixed alcaline ſalt from, vegetables. 
Firſt Mecho8. 


„ Bönn any 3 to aſhes. 


2. Upon theſe aſhes pour hot water, let it 
ſtand for a, day and night, then filter it through 
ſtraw or through a linen bag, as often till the lie 


is quite clear. 


The 
fixed 


alcali 


With this Lie Gil an iron pot or caldron 


3: 
half full, let it boil very ſoftly, adding from time 


to time as much lie as has eyaporated, till at laſt yegerables 


it begins to condenſe and to hey a ſaline pallicle 
on the ſurface, Then leſſen the fire and ftir it con- 
tinually with an iron ladle or wooden ſtick, till 
the ſalt in the form of a dry powder remains, which 
with a little more ſtirring, and continuance of heat, 
may be brought to perfect dryneſs; and ſo you have 
the fixed alcaline fale which will be of a browniſh 
or » colour. 
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Obſervation. 
1. The fixed alcaline ſalt being not contained 


' Theory » in vegetables originally, bot ariſing bnly 


therein during the zncineration, (F 227.) 
they muſt be burnt to aſhes in that manner, 
and then every kind of vegetable gives an 
' alcaline ſalt more or leſs. | 


— 


2. Vegetables contain oils, ($ 227.) the fixed 


| burning alcaline ſalt diſſolves the oils, -(F/247.) makes 


© a ſoap, and by that looſes its ſharpneſs. The 
lower therefore this burning of the plants is 


vegetables done, the better can their oily particles unite 


with the alcaline ſalt, now generated by the 
fire, break its ſharpneſs and make partly a 
kind of ſoap, and by this means exert dif- 
ferent effects in phyſic. The ſtronger in con- 
"EG: trary the fire is given by that incineration, and 
the longer a fixed alcaline falt is kept in the 
_ . - * - » -hre, the more will the oil be driven out, 
And conſequently the ſalt be ſharper and 
finer, | 


-Q 


Bout as the fixed alcaline ſalt diſſolves alſo 
-.--» earths and ſtones, and vitrifies with them in 


, der #5A8 a very ſtrong fire, the aſhes will then partly 


be turned into glaſs, if the like ſtrong heat 
_ -»» ſhould be given in this operation, hence a 
leſs quantity of ſalt be obtained and thetefore 
ſome loſs ſuffered, not only with regard to 
the making of it, but with regard of manuring 


2730 the ſoil, 
i! $% LEE 14 1 "IF © TERS 51 nne i x 1 73 
Io IH WUOIISY 3% 
4 — | N . 
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3. Salts being foluble in water, but not the earth, 
and all kind of ſolutions being helped by 
heat, the eſxivation of fixed alcaline ſalts ſuc- 
ceeds beſt with hot water. , The light parti- 

cles of earth ſwimming in the water and 
rendering it foul, which would mix with and 
ſpoil the ſalt during the evaporation, are 
ſeparated by means of filtering. With great pier | 
ee this operation is performed in che WL 
towing manner: 


Elixiva- 


Take a great wooden calle upon the bottom of in the, 
which let a falſe bottom be laid, pierced with © 
many holes, and about five inches diſtant great 
from the bottom of the caſk; make a hole 
between thoſe two bottoms in the caſk, and YT 
faſten a cock into it. Upon the falſe bottom 
let a quantity of ſtraw be laid pretty cloſe 
about three inches thick, and u this 
have the aſhes thrown in, and then the water 
let in upon it, which, about eight or twelve 
hours after, is to be drawn off through the 
cock. If the lie ſhould not be perfectly clear, 
- "(which always happens at firſt) it mult be 
filled again into the caſk and let ""_ the 
| _ aſhes a ſecond time, | 
1. The iron veſſel in which che evaporation is 
. rformed, muſt never be quite filled up, The boil- 
auſe it would not only ſoon boil over, but g. 
the ſalt would then during the evaporation 
collect to the ſides of the veſſel into a hard 
cruſt which ſticks ſo faſt that it ean hardly be 
taken off, When ſo much water has evapo- 
rated that ſame ſmall ſalt — appear on the 
ſurface, 
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How 
made 
ſtronger 
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| From tar- 
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| ſurface, as if it were covered with a pellicle, | 
the boiling matter muſt be continually kept 


- Rirring, otherwiſe the ſalt will ſettle and ſtick 
ſwo faſt to the bottom that it requires no leſs 
than achiſſel-and hammer to ſtrike it off, and 
then even ſome particles of iron will ſtick to 
it, remain among the ſalt, and render i i unfit 


for many purpoſes. 


5. If to the aſhes, or even to the ſalt already 
made, quicklime is added, and then the elix- 
ivation performed as before, only inſtead 
of cold with hot water, the lye will be fo 


ſtrong and pungent, that it diſſolves almoſt 


| 2 kind 4 animal ſubſtances, moſt part of 

, tables, and among foffils, the ſulphur, 

wiſe the dry falr obtained from ſuch a 

Ne 12 will be much ſharper and fiery than the 
| on made without ain. | 


Second Method. 


5 Burn tartar to a coal, calcine it then in a 


ſlo red-hot fire till moſt of its blackneſs 1 is turned 


white. 


2. Throw i it while h hot i in a 3 or 0 


filled Ph oma) all is Os 


Aer hs 


| 4;\Evaporate the lie, and calcine the white 
| boſe mor which | en in a e e e 


— * 


— 9 F Candi ata act ad * in Ms te oe a et 
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1, It makes no difference if the acidous or in- | 
- flammable ſpirit, (NA) and the inflam- | 
mable fetid oil, (gd foetidum ar  empyreu- ; | 
 maticum) is driven out in an open, or in a | 
cloſe veſſel; therefore either the coal that re- | 
mains in the retort after the diſtillation, or 1 
the tartar itſelf without being diſtilled, 
may at once be burnt into ch a coal. in A | 

| crucible. > EU ana! | 


2 It muſt be thrown in 8 water While hot, „i 
in order to prevent its attract ing the acid and 
moiſture . of the air, which it would * in | 
leſs than two minutes Aimee. n 19 


3. This fixed alcaline ſalt is purer than the galt of 
former by the fir Pts and is 8 


. Hts as : Kh l | 
\ 44 4-4 Ms. ft = 


PROCESS It. 


To make the fixed alcaline fat from ot 
tartar and nitre, | 


— - — — — ct tne — — 


[35 Method. | | 2 


Take of tartar and nitre equal parts, when 5 ale 
grinded to powder and mixed, put it in an earthen ali. 
unglaſſed pot, or in a 9 and ſet it over a 


gentle fire; as ſoon as the bottom of the veſſel | 
O begins 
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begins to redden, the mixture inflames with a 
noiſe, which is called detanating, and a whitiſh 
alcaline falt remains in the veſſel. 


i =} Obſervation. | 
itre inflames with every phlogiſton, and con- 
ſequently likewiſe with that contained in the 
tartar. With this detonation the volatile acids 


as well of the nitre as of the tartar, and even 
the oily ſubſtance of the latter are. expelled, 


and the remainder conſtitutes an alcaline ſalt, 


partly from the ſaltpetre, partly from the 


. tartar, which, in the art of aſſaying has the 


name of white-fluſs, and ſerves according to 
(F 248 till 244.) to diffolye earths and ftones 


ſo as to make them run into a glaſs. If to 


Black 


one part of nitre, two, or even three parts of 
tartar are taken, and proceeded in the ſame 
manner as above, an alcaline falt is likewiſe 
obrained, bur then it retains from the preater 
quantity of the tartar a conſiderable part of 
its phlogiſton, whence it is of a black colour, 
and then called the þlack-fluſs. This laſt an- 


ſwers two purpoſes at once in the ſmelting of 


ores; firſt as an alcaly, it diſſolves the earths 
and ſtones; ſecondly, by its phlogiſton, it pro- 


duces the reduction of deſtroyed metals into 


their metalline form. 


PROCESS 
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PROCESS MJ. 
To obtain a fixed alcaline ſalt from ſalt- petre. 
let the nitre melt in à crucible, and when in Fred al. 


| fuſion, throw ſome ſmall bits of charcoal ſucceſ- — 
| | ſively in, when they are butnt off, repeat the ſame 22 


till you perceive that the charcoal does no more 
inflame, but remains quiet upon the melted falt. 
Let either the crucible grow cold as it 1s, or pour it 
out into an iron mortar, and you have a fixed alca- 
line ſalt of a greeniſh and" whitiſh colour. 


Od/ervation. . 


Though it is true that this fixed alcaline ſalt 
ariſes partly from the coals burnt off with it; 
yet when conſidered what 4 ſmall part of 
aſhes can but ariſe from thoſe few coals, and 
how little fixed ſalt thoſe few aſhes could pro- 
duce; it is not very plain from whenee fo 
great'a quantity of fixed falt can ariſe as is 
obtained by this operation. 2 


This ſalt is called fixed dire, or alcak/ed ume Fixed ni- 
eon 16. 203311 795 22 | 9772 . At tre. 


T1023 | 0 29% | 102 
The effects of which in this and other various ſhapes are 
very peculiar and not to be met with in print. | | 


2 | » PROCESS 


Volatile 
alcali. 


£+4 —. 
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PROCESS IV. 


* N he aaa alcaline alt from | 


ſalt armoniac. 
Method, 


i Take of ary ſalt armoniac and potaſhes, equal 


| parts, pound each by itſelf to a powder, put it in 
"a glals retort, or in a very low cucurbit, pour three 


or four times as much water into it as the ſalts 
weighed, put the veſſel in a W and 
diſtill it over. | | 


bag 


1. Salt armoniac is a compound of the volatile 


alcaline ſalt and of the acid of common falt. 


- To ſeparate therefore the volatile alcaline ſalt 
alone from it, a body muſt be added with 


Which the acid of common ſalt unites more 


$4 


readily than with the volatile alcaline ſalt. 


. Theſe are then the fixed alcaline ſalts as well 


0 wo alcaline or calcareous earths, ' Only with 


that difference, that with the calcareous earth, 
a ſalt, not quite ſo thoroughly dry, will be 
obtained, as with the fixed alcaline ſalts.— 
The reaſon of it ſeems to be, that in the fixed 


alcaline ſalts originally a vegetable acid, but 


in the calcareous earths little or no acid ; 18 
contained. For, the acid of common ſalt 


being ſtronger, than the acid of vegetables, 


this — 4 is expelled by the former, which 
then unites with the volatile, now likewiſe 
diſeng aged alcali, and fo preſents itſelf in the 
form of a very Iight, — pure ſalt-ar- 
moniac. 

2. A 


Metallurgic Chymiff Ty. 
2. A volatile alcaline ſalt may likewiſe be made 
from all kinds of animal particles, ſuch as 
urine, blood, horn, claws, hair, Sc. ſo as like- 
wiſe from putrified vegetables, and from ſoot; 
but they are very apt to retain a part of their 


empyreumatic oil, whereas the other gives 
the pureſt ſalt armoniac. 


PROCESS V. 
To make vitriol. 
Met bod. 


1. Take an earth or an ore which proves of an 
aſtringent taſte, pound it to a powder, boil it 

tly with twice as much clean water in a veſſel 
of glaſs or of lead, filter the lye, while warm, 
through a paper moiſtened with water; pour more 


days in a gentle warmth, filter it like the former, 
and repeat the ſame as often as it yields a vitriolic 
taſte. 63-20 


2. Let this lye evaporate in a veſſel of glaſs or 
lead, gently without boiling, 'till you ſee a pel- 
licle at the ſurface, like a fine duſty powder. 


3- Bring the veſſel in a cool place, and let it re- 
main there twenty-four hours; then pour the li- 
quor off, collect the chryſtals which have ſhot, 
and put them to dry. FUR | 


03 4. The 


water upon the remainder, and let it ſtand for ſome 
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Vitriol, 
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Vitriol. © 4. The liquor that you have poured off muſt 
be diluted with half as much water filtered again 
through a paper, then evaporated and further pro- 
cerded with in the ſame manner as at No. 2, and 3. 
till no more chryſtals will ſhoot, and the remain- 
ing lye or liquor is become a thick oily ſubſtance. 


Obſervation. 
From py- 1. The ores which will produce vitriol, are 
rite, commonly the pyrite; whoſe var ious kinds, 


however, prove very different in the yielding 
of this acid. For, ſome pyrite looſe by them- 
. ſelves their brightneſs and hardneſs only by 


: being expoſed to the-open air, when they will 
Different crumble in pieces and turn vitriolic, and in 
wdt:tis flare they are called atrament-ftone, (ink- 


ſtone). This ſort of pyrite contains no ar- 

ſenic. Other forts pyrite which, beſides 

their other conſtituent parts, contain either 

arſenic, or only ſulphur, muſt firſt be cal- 

cined or roaſted, which is done either acci- 

: dentally in cloſed veſſels when ſulphur is made 

ot it, or may be done in an open fire on pur- 

kinds of poſe. Of theſe roaſted pyrite ſome will not 

eld vitriol immediately after the roaſting, 

2: bat mult firſt likewiſe lay for ſome time in the 

air: from others immediately after the roaſt- 

ing vitriol may be elixivated, though they will 

always give more when firſt expoſed to the 

Sen 51: 1 2p! We will endeavour to give ſome reaſon 
for this difference. - F 


pyrite. The native vitrio! conſiſts of a vitriolie acid, 
| and of ſo much copper, iron, or zinc, as it has 
been able to diflolve. That ſort of pyrite 

| | which 


— IEnE — —_—— 


| which gives vitriol, and to which miſpictel or Vitrial. 
ö | ar ſenical-pyrite is not to be reckoned, conſiſts 
of iron and ſulphur, copper and ſulphur, or 
ſulphur and arſenic, Sulphur conſiſts of the 
vitr iolic acid and a phlogiſton. If therefore 
vitriol ſhall ariſe from a pyritical ore, the 
hlogiſton of ſulphur muſt before be expelled. 
ow we know by certain experience, that 
when iron filings and ſulphur are mixed, and 
moiſtened with water, a motion ariſcs within 
this mixture, which produces a conſiderable 
heat, and laſtly puſhes out fumes, and even 
fire, by which then the phlogiſton is expelled. 
If therefore a pyritical ore conſiſts only of 
iron and ſulphur, and is expoſed to the air, it 
will be penetrated with its moiſture by de- 
grees, thence grow hot, and conſequently its 
iſton be driven out, though lowly, In 
the ſame time the vitriolic acid ynites with 
more water, and thence is able to diſſolve the 
iron, and to produce vitriol. u iel 


But if ſuch a pyrite contains at the ſame time 
per and arſenic, theſe being both of a na- 
ture to diſſolve one another, with the ſulphur, 
they make up a larger compound of mixture, 
and thence hinder the water from producing 
the ſame effect as in the former compound. 
From hence it appears why this connexion of 
the copper and the arſenic muſt firſt he deſtroy- 
ad by the help of fire; becauſe by this means, 
| beſides the arſenic, part of the ſulphur will be 
expelled. Now thoſe, pyrite, which imme- 
mediately after the roaſting do not yield vi» 
triol, bur mult firſt be expoſed to the Am, 
| ve 


©. 
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 - have indeed: been deprived of their arſenic, 
and of ſome part of ſulphur; yet a | 
part of ſulphur remains ſtill in their whole 


ſubſtance; and this is the reaſon why they 


muſt be deprived of their phlogiſton by the 


moiſture of the air in the manner as has 
been ſaid above. This appears clearly from 


the other ſort of pyrite, which will give in- 
deed ſome vitriol immediately after the roaſt- 
ing, but much more when firſt expoſed to the 


air. For the vitriolic acid in the ſulphur can 
ſeldom in part, moſtly not at all, be ſeparated 
from the phlogiſton by fire alone; becauſe 
the ſulphur is either driven up in its whole 


 »» ſubſtance; or remains behind united wih the 
58 1 fixed body which it has diſſolved.  - | 


Yer why ſome kind of pyritical-ores, though 


LARS 


* pitated by the iron: (See 5 252.) Whereas 


wv 


they conſiſt only of ſulphur and iron, will 
not crumble in the air, and -become vitriolic : 


this may have its cauſe partly from its very 


compact texture, partly from the different 


proportion of its conſtituent parts. Laſtly, 
©. > "thevitriolic acid contained in the air itſelf, 


may contribute ſomething, though not a con- 
ſſderable part to the generation of vitriol. 


2. The acid of vitriol diſſolves readily copper 
and iron. Since therefore ſome part of this 
dl acid is not always quite ſaturated in the py- 
kite, the lye of vitriol cannot be boiled in 
veſſels of ſuch metal. And if even this acid 

were ſaturated with copper, yet when brought 


in an iron veſſel, the copper would be preci- 


lead 
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lead is only corroded by this acid; and even Vitriol.. 
then it muſt be very ſtrong, concentrated, and 
not diluted with water; conſequently this 
metal is the fitteſt: for ſuch veſſeis. 


3. Hot water diſſolves a greater quantity of vi- | 
triol than the cold; therefore it diſcharges as Ita ſhoot- 
much of it when cold; as it had diſſolved 
above that proportion while warm. Now 
the ſurface of F the boiling lye being expoſed 
to the air, and conſequently cooler than the 
reſt within, the appearing pellicles muſt ing in 
needs be the true ſign that the water is now 
as full of vitriol, as it can hold in that de- 

of heat; becauſe it throws out already 
the falr at the ſurface in ſo ſmall a degree of 
cool air, Whence it may now be brought to Ital. 
cool, in order that ſo much of the vitriol as 
it has diſſolved in the heat more than it can 
hold in its cold ſtate, may ſeparate and collect 
in the veſſel; and this is called W 
the congealed parts cryſtals. 


4. When a metal is diſſolved with acids, and this Artificial 
ſolution evaporated, then cryſtalliſed, the ob- 1. 


tained e are called in per artificial 
_ 


* . 
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PROCESS, VI. 


1. Take of an alunvare ($ 156.) which will 
make itſelf known by its ſweet nauſeous taſte, 
ſome pounds weight, boil it in a veſſel of lead or 
glaſs with, thrice as much clean water, then filter 


tze lye, pour more freſh water upon the 
\ earth, and boil it again; filter — likewiſe, — 
do the ſame as often and as long as the taſte proves 
aluminous. Pour all the filtered lyes into a veſ- 
ſel, and let it either ſettle for twenty-four hours 


> by-itlelf from its mud, or paſs the filter, 


= RIMS Evaporate the lye ſo long, till a freſh egg 
| will ſwim upon it, then let it cool, and ſet it to 
| ſhoqt into chryſtals for twenty-four hours. If 
ll 


* 
X F 
- 
* * 


ſome alum has ſettled at the bottom, which does 
not often happen, it will be of a dark brown co- 
| © - Jour, therefore mult be cleanſed by a repeated ſo- 
| - "uation and cryſtalliſation. But if vitriolic cryſtals 
| have ſhoot, they muſt be taken out and put away. 
Let the lye which remains after the ſhooting fur- 
ther be evaporated and cryſtalliſed, till all the 
alum is obtained from it. | 


3. But if no alum has ſettled, then bring the 
lye again to boil, and pour the twentieth part of a 
lye made of pot-aſhes into it, or one'third part of 

utrified-/ urine, or as much of diſſolved ſoap- 

iler's lye, or ſome quick-lime, Proceed _ | 
wi 


2 
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ar Ot * Jn 
with boiling 'till ſome white particles begin to Alam. 


precipitate; then let it ſettle _ in 4 cool 
place ; pour the lye off from thoſe ſediments, and 
proceed then with the making alum as above, till 
at laſt a thick oily matter remains which gives no 
more alum. Then take likewiſe the above ſedi- 
ments, diſſolve them in hot water, and cleanſe them 
either by filtering or ſettling from all foulneſs, 


then let it ſnoot in cryſtals as before directed. 


Other vation. oY 
1. Some have given out that the component 
earth of alum is a calcareous kind, diſſolved 
by the vitriolic acid; but as from neither 
of theſe two ſubſtances any alum has been 
producible by art, it has been ſaid by others, 
that the foundation of alum muſt be quite a 
particular unknown kind of earth. Till 
lately it has appeared, from the greateſt 
robability,. that it is an argillaceous earth. 
For, if oil of vitriol is diſtilled from a clay, 
then the remainder elixivated, the lye eva 
rated, and then cryſtalliſed, a ſalt will be ob- 
tained which has all the properties next to | 
alum. Nor does it infer a contradiction that | 
here part of the clay ſhall diſſolve in oil of 
vitriol, ſince we have aſſerted in Part I. Chap. | 
2d, Firſt Diviſion, that argillaceous earths are | 
inſoluble in acids: for it is only in the cold, 
and even in a moderate heat, that they re- | 
main unaffected by. acids; whereas in con- | 
trary, the calcareous are always affected by 


1 them. Beſides that this diſtillation of the oil 
| of vitriol from the clay, is not W 
Pu | olu- 
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Alum. : q ſolution, but only an extraction of ſome pri- 
mitive [ſubſtance of the clay, which breaks 
and alters the acid ſpirit of the vitriol, ſo as 


to preſent afterwards another kind of falt re- 
ſembling che alum. 


2. The ** ſalt is added, partly to preci- 
pitate the alum, partly to render it pure. For 
when alum is pure, its colour is either white, 
or ſomewhat reddiſh; but if any vitriolic 
mixture is among it, then its colours turn 
blueiſh or * As therefore the vitri- 
olic acid diſſolves more readily an alcaline ö 
ſalt than a metal, it unites with that and leaves | 
the metal free, ſo as to fall to the bottom by | 
itſelf, Yet this precipitating ſalt increaſes in 
the ſame time the quantity of alum evidently. 
For, if ſuch an alum which has been made 
with urine, 1s diſtilled through a retort, with 
the addition of common ſalt, a ſalt armoniac 
is obtained. However, as the alcaline ſalts 
are much more readily diſſolved by the vitri- 
olic acid, than the earth contained in the 
alum, one muſt take care that not too much 
of the alcaline ſalt may be added, and there- 
with the alum deſtroyed. 


PROCESS. VI. 
To obtain alt-petre; (ane). 


Mer bod. 


1 | 1. - Tabs» bn ee and if . not does con- 
ns ae — "” 
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third of aſhes and quick- lime, pour water to it, let Salt- pete 
it ſtand for twelve or more hours, then filter it. 


2. Evaporate the filtered lye in a veſſel of cop- 
per, till a drop of it taken out, and brought upon 
any cold ſniooth body, congeals; then bring it 
into a cool place for twenty-four hours, to ſhoot 
into cryſtals.” Pour the remaining liquor off from 
the cryſtals, dilute it with twice as much clean 
water, evaporate and cryſtalliſe as before, and this 
ſo long 'till no more ſalt- petre will ſhoor, and the 
remainder is a thick oily liquor, called motber-He. 


3. The falt-petre obtained in theſe operations How re. 
muſt be diſſolved again in hot water, with adding fined. 
a ſmall part of fixed alcaline falt; take away what 
precipitates, "evaporate the lye, and bring it to 
cryſtalliſe according to the method of No. 2. then 
a purer ſalt- petre is obtained. R 


Fn Obſer vation. 

1. That a fixed alcaline ſalt makes up a great 

part of the ſalt - petre itſelf, appears from the 
third proceſs; ſo as likewiſe from the rege- | 
neration of ſalt-petre from its own ſpirit when | 
combined with a fixed alcaline ſalt. And | 

this is the reaſon why a fixed alcalige ſalt 

muſt be added to the nitrous earth, if it is 

not contained already therein. Beſides this, 

the fixed alcali ſerves to ſeparate the ſuper- 

fluous calcareous earth which had diffolved 

therein by the nitrous ſpirit, becauſe the acid 

ſalts diſſolve more readily an alcaline ſalt than 

a calcareous earth. And that there is ſuch 

a calcareous earth contained in the * 

* 


„ 


Salt pere | falt-petre, is apparent by the white magneſe 
Which is W ere the norber- He, 
| | when reduced to dryneſs, burnt in a red-hot 
x fire, elixivated again, and then calcined into 
that white earth which has the name of mag - 
V Magneſe. _xe/e; and that both the nitrous ſpirit and the 
| ſpirit of common ſalt are contained in that ö 


j mother-lye, is made apparent by dropping 
| 25 bar oil of vitriol into it, then diſtilling that 
Igquor out of a retort, when the product will 
be an aqua-regis. | 0 


2. By a repeated ſolution and cryſtalliſation. the 
_ falt-petre is deprived of its admixture of com- 
mon ſalt, and conſequently rendered purer; 
becauſe the common ſalt diſſolyes almoſt as 
readily in the cold as in the hot water; where-. 
ds the ſalt- petre requires a hot water, and diſ- | 
ſolves much leſs in the cold. When therefore | 
the lye which contains both the ſalt- petre and | 
the common ſalt in a diffolved ſtate, is grown | 
| cold, it diſmiſſes as much of the ſalt-petre as 
it only could retain when hot, which now, 
when cold, collects and ſhoots in cryſtals ; 
© whereas the common ſalt remains for the moſt | 
_- part ſtill diffolved in the cold liquor; and 
+ this is likewiſe the reaſon why cryſtals of the | 
flirſt ſhooting are always the beſt, and purer 
than thoſe of the ſecond and following 
ſhootings, * 
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PROCESS 


FROCESS Vit 
To make common ſalt. 
Method... 


„Let the ſalt water (Which is called ads) boil ſo 34, 


long itil a pellicle of ſmall cryſtals like a white 
duſt, appears on the ſurface ; then leſſen the hear, 
that —— may no more boil, but only ſimmer, 
and thole ſmall cryſtals ſwimming on the ſurface 


will-grow larger, and by their own ' weight fink to 


the bottom: When as many cryſtals have ſettled 
as to reach nearly to the ſurface, then let the li- 
quor be poured out, of which you may afterwards, 
in the ſame manner, obtain the remaining ſalt. 


Obſervation. 


1. Since almoſt the ſame quantity of common 
ſalt will diſſolve in cold water as in the hot, 
this ſalt cannot be obtained out of the ſoda by 


means of cryſtalliſing, as with other ſalts; 


but that end muſt be obtained hy depriving it 
it of its water, ſo much as to be nearly in a 
dry ſtate. Theſe cryſtals, when collected at 
the bottom, conſiſt of ſmall cubes; this being 
the form peculiar to this ſalty oftentimes they 
repreſent the trunk of a pyramid, and are 
hollow, and open at their baſis. | 


2. When the cryſtals begin to appear. on the 
ſurface, the heat muſt be leſſened; becauſe 
by a continuance of the ſame degree, the 

| e | whole 


— , 
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whole ſurface would be covered with a thick 
cruſt of ſalt; and then an evaporation of ſo 
gentle and ſlow a kind as here required, be 

entirely obſtructed. 8 | 
3. Some ſodas being poor, that is, containing 
but a ſmall quantity of ſalt, they would re- 
©. [ .quire great expence, and a long time of 
- | boiling in ſo great quantities. To that pur- 
. .- - Poſe, a method has been found out to con- 
| | _ ... denſe ſuch ſodas, that is, to thicken the liquor 
by depriving it of part of its water before it 
| Gradu- is brought to boil. This method is called 


| ting. graduation, and is done in the following 
* manner: | 
|F A long and high building is erected, left open 


| | on all ſides, in order to give a free draught to 
Wl! | 1 the air; then ſeveral ſtratas of ſtraw, fagots, 
| or thorns, are made and laid at proper diſ- 
* tances, nearly in a horizontal direction; then 
1 the ſoda is raiſed up by pumps to the upper 
|  Gradier. | | ſtratum, from which it drains in ſmall drops 
| houſe, *' '' | down upon the next ſtratum underneath, and 
from that again to the next below; and fo 
| on, till to the bottom. Since then air and 
1 Voater diſſolve one another, (See the Theore- 
i -  "rical Part, Chap. 2d. Div. II.) and the ſmaller 
1 | the drops grow, the more their ſurface is ex- 
„ | poſed to the air; it follows, that by this di- 
1 viſion of the ſoda into ſmall drops, and ex- 
1 | : poſing their ſurface variouſly to the air by | 
their falling down from place to place, a 
great part of the water mult” be diſſolved by 
the air, and conſequently the ſoda condenſed 


and 
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and made richer of ſalt in proportion to the — 


bulk of water it contained before. 


4. Sometimes this operation is entirely left to 
nature, when in ſome countries the ſea-water 
colle&s upon dry land, where merely by the 
heat of the ſun it evaporates and leaves the 
falt in its dry form behind. At other places 
the ſame operation is aſſiſted by art, viz. by 
leading the falt-water of the open ſea into 
large level ditches, where it is likewiſe eva- 
porated by the ſun and air. 


PROCESS IX 


To obtain the acid of vitriol. 


Met bod. 
1. Take ſix or eight pounds weight of green 
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Common 
ſ. 


Acid of 


vitriol, lay it in the ſummer time in the ſun, and vitriol. 


at other times upon a warm furnace, and it. will 
crumble into a whitiſh powder. Or put it in an 
unglaſed earthen or iron veſſel, give ſucceſſively 
fire *rill the vitriol begins to boil and to ſmoke: 
increaſe the fire gently, and the vitriol will become 
a thick aſh-grey ſubſtance, and then it muſt be 
continually firred, elſe it would bake into a hard 
lump; and from thence the fire muſt be gradually 
leſſened; till it is reduced into a dry powder. 


"P 2. When 


Its calcie a 
nation. 


| 
[ 
| 

E 
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Acid of 2. With this calcined. vitriol fill an earthen 


vitriol. 


or a luted glaſs retort half full, order it in a re- 
verberating furnace, wall the furnace round the 
neck of the retort up. with ſome loam and brick, 
apply a joiner to the neck of the retort, and the 
end of the joiner, having firſt ſome wetted linen 
wound round it, introduce into the mouth of a 
large glaſs receiver about two inches deep, lute 
the chinks with linen rags and a good paſte, and 
let it ſtand to dry. e 1 


3. Then give a gentle fire, ſo that the retort may 
only grow warm; increaſe it every quarter hour, by 
ſmall degrees 'till all is quite hot, and an aquatic 


How diſ- vapour will riſe. over. This degree of heat being 


| tilled 


given for ſix or eight hours, increaſe. the fire *rill 
you ſee white vapours riſe over in the receiver. 
This heat muſt be continued about twelve or 
eighteen hours, till the oil begins to run down the 
ſides within the receiver: then increaſe the fire ſo 
much that the retort may be quite red-hot, fur the 
ſpace ot twelve hours without intermiſſion. | 


If the ſpirits ſhould penetrate through the paſte, 
lay the flits over with freſh rags and paſte when 


\ firſt made warm. After the fire has been con- 


tinued the time above directed, let it go out, and 
all remain unmoved *till the receiver is quite cold. 


4. Then moiſten the paſte with wetted rags and 
draw the receiver gently off ſtraightways, to avoid 
its breaking, and any thing falling into it; pour 
the liquor through a funnel into a glaſs veſſel, and 
avoid every where the fumes and yapours, which 

are very hurtful to the lungs. 
' Objer- 


Metallurgic Coymifiry, 
1/2 1/1. Obſervation, 
1. By the calcining of the vitriol ' moſt 
theſe aquatic parts are expelled, which would 
not only retard the operation, but make the 


receivers fly in pieces by the impetuoſity and 
| multitude of theſe elaſtic vapours. 


Another reaſon of this calcination may bethis ; 
the iron cannot be diſſolved by the vitriolic 
acid without a ſufficient admixture of water; 
therefore when this water has been for the 
moſt part expelled by calcination, the oil can 
no more keep the iron in a diſſolved ſtate 
and conſequently be no more bound up an 
fixed by that metal; but being for the moſt 
part diſengaged, it may now be brought, by 
the force of heat, to riſe over in the receiver. 
Copper, in contrary, cannot be diſſolved by 
the oil of vitriol, unleſs when concentrated 
and freed from water, and therefore copper- 
vitriol does not part with its acid ſq readily 
as the iron vitriol. If the vitriol has been 
calcined to redneſs, the receiver may be of a 
much leſſer ſize; becauſe then neither any 
water, nor much of the ſpirit will be obtain- 
ed, but only the oil alone, the former having 
been driven out by the ſtrong calcination. 


The acid of vitriol being the ſtrongeſt in na- 
ture, it may not be ſeparated from its metal- 
line parts, with which it is ſo ſtrongly united, 
but by fire; and this renders the ſepara- 
tion not only difficult, but never to- be ef- 
fected completely. For, if the fire 


ſhould be continued a much longer time 
= tan 


of Acid ef 
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Acid of than above directed, there would ſtill more 
wiel. vapours riſe over; and yet out of the remain- 
* der, which is called calcot bar, and is of a red 
colour, a yellowiſh vitriol may be obtained 
1: when .chixivared. n 


+ If the receiver ſhould burſt by driving the 
elaſtic yapours too quickly over, one may run 
the riſk of being ſuffocated, or at leaſt very 
much hurt by their pernicious fumes, For 

that reaſon it is very uſeful to leave but the 

ſmalleſt aperture in the lute where the re- 

+ ceiver is faſtened to the joiner, which may be 
oe ned and ſtopped by turns with a ſmall 

glaſs or wooden ſtopper, giving vent to the 

. n and ſpirits at ſume intervals. 


4 One part of the cd hich; goes over in 
- whne::vapouts, is very volatile, and called 
Its ſpirit. pine of vitria ; but the other part, which is 
: Pretty fixed, -comes over in drops, and is 
Its oil. Lalled dhe ., of vitriol. If therefore the re- 
4 * has not been changed before the riſ- 
mage x che bil, the ſpirit may afterwards be 
E * from the oil, by putting it in an 
üalainbia, upon which a helmet is to be luted ; 
then a fire of the go-thouſand degree of Fa- 
renheit's thermometer given, by which the 
-ſpirit-will: riſe up in the helmet, and from 

.- thence inthe feceIver b any of the oil, 

LES VEUO [ 
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But if a joiner with a tubula has been applied Acid of 
at firſt in this operation, and a ſmall receiver — 
applied to the * ye the aquatic va- 

urs, as being the firſt. which e r, 

ill oo in this emal . levy is 
in the great receiver. When the oil begins 
to come, the great receiver muſt be taken off, 
and anather applied at its place, and by that 
means the oil and ſpirit may be obtained ſ@ to 6 
parately in the ſame operation. 


8. Oil of vitriol may likewiſe be obtained from 
alum by the ſame method; the alum muſt 

firſt be calcined, yet the acid is ſtill more 
bound up in that mineral than it is in the vi- Spirit of 
trigl, whence it yields by far leſs af the oil. alum. 
It is called the ſpirit of alum, and the remain- Calcined 


der, burnt or calcined alum. 


6. Sulphur contains the acid of vitriol in every 

reſpect equally with the vitriol, and may be 
obtained by burning only the ſulphur under 

a moiſtened campana of glaſs, or even under 

a wetted linen bag, when it collects ali in the 

campana or in the bag, from which latter it 

may be quenched out along with the water, 

and afterwards ſeparated by diſtilling the wa- Oil of ful- 
ter off, and then it hath the name of ſpirit or phur. 


oil of ſulphur. 


1. 
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Spirit of 


acid of 
nitre; 
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* * * 0 c Es 
10 obtain the acid of duese, or ire 


bor Fin Method. 


Grind three parts 18 02.) of the pureſt falt-petre 
to a fine powder, put it in a glaſs retort or in an 
alembic; pour one-third (60z.) of oil of vittiol in- 
to it, Put. the retort inſtantly in a ſand coppel, and 
faſten la large receiver to it; (both which muſt be 
ready at hand) lute the joints with a paſte made of 
quicklime, clay, and ſome ſand. The matter will 


» * . 
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- inſtantly grow warm by itſelf,” and emit red va- 


pours. Then make a gentle hire under the ſand- 


-» coppel; and the receiver will be filled with red 


daamps, when the ſpirit comes in the ſame time over 


in drops. Increaſe the fire by degrees as much as 
can be given to a ſand- heat. Then let the fire 
go out, take off the receiver ſo ſoon as the neck of 
the retort is cooliſh, pour the ſpirit in a glaſs with 
a grinded ſtopper, which you muſt do under a 
chimney. or in the open air, to avoid the red 
fumes, as an very hurtful to the 1 Ry 


neg  Obfervatich 2 ie DIS 


I, The vitriolic acid is ſtronger than chard e 
and as the acid of this was bound up by the 
alcaline part of the nitre itſelf, the vitriolic, 

as the ſtronger, takes inſtantly hold of that 
alcali, and renders therewith the nitrous acid 
free and volatile, ſo that then it can be raiſed 

and driven out by thè fire: for even during 
the mixing; the nitrous ſpirit begins _— 
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to preſent itſelf in red fumes, for which 
reaſon the receiver muſt be immediately ap- 
. plied. Sometimes they will penetrate. the 
chinks of the paſte during the diſtillation, 
when they are to be diſcovered either by their 
red fumes, or with holding a lighted, coal, to 
the chinks; for then a bright light will ap- 

r upon the coal, which reduces it almoſt 
inſtantly into aſhes. This therefore being 

rceived, other linen rags with freſh paſte 
' muſt be laid on, elſe part of the ſpirits 
would be loſt, | 


The /alt-petre may as well be diſſolved. only 
in water, then this lye mixed with a fourth 
part of oil of vitriol, and this being put in 
the retort, the water diſtilled of by giving 


- firſt a gentle heat, which will make the water 


riſe over by itſelf; then another receiver being 


Acid ſpi- 
ritof nitre 


applied, and the fire . increaſed, the nitrous 


ſpirit is likewiſe obtained by itſelf. The re- 
mainder in the retort is a new compound, 
made up of the vitriolic acid, and the alcaline 
part of the nitre, c 
iriolatus. 

| (1: 


| Second Method, | 
Grind calcined. vitriol (ſee Proceſs IX.) into a 


fine powder; do the ſame with the like quantity of 
nitre, then mix both together, and put the mixture 
in an iron or glaſs retort, (when of glaſs, it muſt 
be luted); order it in an open fire, which muſt be 
increaſed by degrees *till the veſſel grows nearly 
red-hot, This degree muſt be continued for ſome 


hours, 


- '1 artarus | 
onſequently a zarten vi- e. 


tus. 
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hours, then let-the fire go out; and when the re- 


ceiver is, pretty cool, the ſpirit, of nitre to be 


brought in a phial with a ground glaſs ſtopper, 


Acid ſpi- 


ritof nitre 


How to 


obtain the 


pure ſpirit 
of nitre 


Obſervation. 


1. Althou h the acid of vitriol has not been ad- 


ded in this proceſs in its ſeparated ſtate, but 
with all its irony ſubſtance, yet its connexion 


with the iron is in a great meaſure broke by 
the previous calcination. Since therefore an 
acid unites more readily with the fixed alca- 
line ſalt than with a metal; and as the vitri- 


olic acid is ſtronger than that of the nitre, 
the former leaves the iron by the affiſtance of 
fire, takes hold of the alcaline part of the 
ſalt- petre, and frees therewith the nitrous 
acid, ſo as to riſe and to go over into the 
receiver 5 | f | 


This nitrous acid is however, ſeldom quite 
pure, but moſtly tinged with the vitriolic, as 


well as with the acid of common ſalt; whence . 
from the uſe it is commonly made of, it has 
the name of aquafortis, But if you deſire to 
have the nitrous acid pure, take one part of 
ſalt-perre, four of bolus, or clay, loam, or 
brick-duſt ; diſſolve the ſalt-petre in water, 
inſpiſſate the above earthy matter with this 


- lye, let it dry, put it in a retort, apply a re- 


ceiver, and diſtill in an open fire; and then 
this acid is called particularly ſpirit of mire. 


2. Some add ſand, alum, quick-lime, hzmitates, 


(blood-ſtone) and various other ingredients, 
Which 


„nich they do partly 10 hinder the fluxing 
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of the nitre and its foaming up, partly from 


ignorance ; becauſe it makes not only a need - 
leſs heap of mixtures, and renders the opera- 
tion dangerous, but the ſpirit of nitre is there- 
by adulterated and produces much leſs in 
quantity than it ſhould.“ & 


PROCESS XL 
To obtain the acid of common falt. 
Methad. 


Put three parts of common ſalt in a retort, and 
pour. one part of oil of vitriol into it, and there 
will inſtantly raiſe up a white ſuffocating vapour; 
apply therefore immediately a receiver, lute the 
Joints, and give in a ſand- bath, for the ſpace of 
three or four hours, only a gentle heat; for the 
elaſtic ſpirits will riſe with great impetuoſity, and 
penetrate even ſometimes the lute with a hiſſing 
noiſe z increaſe therefore the fire afrerwards by de- 
grees *till the ſand-coppel is red-hot ; then let the 
fire go out, and the neck of the retort being 
cooled, take off the receiver, and you have a fu- 
ming acid ſpirit, This, when diſtilled again through 
an alembic, in a gentle heat, the fuming ſpirit will 
riſe over alone, and the acid remain behind in a 
yellow-greeniſh liquor. 


® Yet it may be queſtioned if a clean ſand would not adul- 
Or, 


terate it leſs than brick-duſt, clay, or loam. 


b 


Acid or 
ſpirit of 
com. ſalt. 
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4 of Or, diſſolve the ſalt firſt in water, and drop the 
oil of vitriol into it gently and ſucceſſively, elſe 
the retort would grow ſo hot as to burſt. Diſtill 
firſt with a gentle heat in a ſand-coppel, and the 
water will come firſt; increaſe then the heat gently 
till you fee the ſpirits riſe over in winding ſerpen- 
tine ſtryas: then a ſtrong fire may be given with- 
out danger. + This ſpirit of ſalt gives none of theſe 
fuming, ſuffocating fumes. 


Obſervation. 


1. The acid of ſalt-petre is ſtronger than that of 
tommon ſalt, but the witrioke acid being 
ſtronger than both, its effects are here the 
ſame as in the preceding proceſs with the ni- 

tre; for, it unites with the alcaline part of 
the common ſalt, and makes therewith its 
acid free, that it can riſe and go over in the 
receiver by itſelf. Nonne 


2. The volatile fuming ſpirit obtained at No. 7. 
is here rendered more fixed by the addition 
of water; which being a more denſe body, is 
able to leſſen that great volatility of the ſpi- 
rit. If therefore that fuming ſpirit has been 
made already, its great volatility may inſtant- 
ly be fixed by the addition of a little water; 
or by diſſolving the ſalt in water before the 
diſtillation, as before directed. | TL 

3. This ſpirit of ſalt may, as well as that of 

yitre, be made after the preceding proceſs, 
| ſhewn in the ſecond method, with the crude 
E. 45+. 24 <4 1 cal- 
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| talcined vitriol, only that it Le Ki a Rronget ac Acid of 
= and longer fire, | b | 


4. Again, the acid of common falt thay be FA 
tained, by mixing one part of ſalt with three 
to four parts of bolus, then diſtilled through 
the retort in an open fire. But then the ſalt 
muſt firſt receive a preparation, which is thus 
made: Put the ſalt in an earthen unglazed 
pot, and cover it; give it a gentle fire, od 
increaſe it no farther than to make the 
grow half red hot, then the ſalt will _— 
à a crackling noiſe, and when taken out be very 
| ..., white, and cracked into very ſmall grains, 
and have loſt near a fourth part of its weight. Decrepi- 
I hhis operation is called decrepitation. And if tation. 
this preparation has been omitted, it will fly 
about in the retort, and even into the receiver, 
and ſometimes break the veſſel. 


5. The remainder in the retort ot Gang elixivated 

„with hot water, evaporated and cryſtalliſed; 

** "a falt will be obtained, which conſiſts of the 
acid of vitriol and the alcaline part of the 
common ſalt, and! is called Glauberg * 


Glauber's 


falt, 


x R OCE 8 8 XII. 
To make aquaregis. 


N ph Fin Metbod.. 


Take one part of common fat when before 
made perfectly dry, grind it to a fine powder, and 1 
put 
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with a paper, elſe it will either by 
cork to fly out with violence, and then the beſt 
part of the ſpirit be thrown out along with it, 


”. 5 
Met, bl 
© JT k S\**2 \ V4 \s . g +. x 


put it in a glaſs reit pour two parts of the beſt 
Aquafortis to it, diſti 


in the ſand coppel firſt 
gently, but when all the liquor is gone over, give 


to the remainder the ſtrongeſt fire that can be gi- 
ven in a ſand-heat. ant 


* .,\, Second Method, Without diſtilling. 
Pour a fourth part of the acid of common ſalt 
into aquafortis; or diſſolve a fourth part of ſalt- 
armoniac in aquafortis, ( 223.) and it will co- 
lour the aquafortis yellow, and raiſe a quantity of 
white vapours, wherefore it muſt be done under a 
chimney, and without ſtopping the phial more than 
or force the 


PROCESS XII. 


To diflolve calcareous ſtones with fixed al- 
0 caline falt. 


Nes bod. 


be. Grind one part of chalt to a fine powder, and 
ous earths mix it with as much dry, pure, fixed alcaline ſalt; 


with this mixture an earthen pot or crucible, 
which will bear a ſtrong fire, two-thirds up, cover 
it, and put it in a draught or glafs-furnace, and 
let it be given a ſtrong fire for ſome hours; and 
you will have a hard glafs of a yellowiſh colour. 


Objer- 


ge cin. 


Obſervation. 


1. If the operation is pet formed in a glaſs : fur- Caleare - 
- ace, you may have a little aperture left or ous earths 


made at the egde of the crucible, in order to 
introduce an iron tod, and to try now and 
then the mixture if it is melted clear. But 
in ſuch furnaces the pot ſhould never be 
brought at once into the ſtrongeſt fire, but 
firſt be left for an hour in the fourth cham- 
ber, in order to have the mixture firſt in a 
manner roaſted or calcined, and likewiſe the 
pot nealet. £ 99 


2. A pot muſt never be quite filled up with a 
mixture which ſhall be vitrified; becauſe the 
matter will always foam up during the ſolu- 
tion, and conſequently run over. 1 


3. Two parts of fixed alcaline ſalt, and one part 
of chalk, make a pretty hard, greeniſh yellow 
glaſs. But one part of the falt only, with 
two parts of chalk, do not vitrify, but will 
only bake together in a very hard ſubſtance. 


FROCEST =RR-1.T 


To diſſolve argillaceous ſtones with fixed 
alcaline ſalt. 


Method. 


Take one part of pure white clay, and two parts Ar ęilla. 
of fixed alcaline ſalt; proceed as in the above _ 


proceſs, and you will have a yellowiſh glaſs, 
Obſere 


Gypſeous 


ſtones, 


before. 


Metaiurgic ch. 
Obſervation. 


Argillaceous ſtones require more of the fixed alca- 
Aline ſalt to their ſolution, than the calcareons ; 


therefore equal parts of clay and alcaly do 
not flux in the ſame degree of * but bake 


en faſt together, 


PROCESS. XV. 


To diſſolve gypſeous ſtones with the fixed 
alcaline falt, 


Method. 
Take of each the ſame quantity, and proceed as 


Obſervation. 


E * parts of gypſeous ſtones and of the alca- 

5 ſalt, make a hard, white opake glaſs. 

If two parts of 22 and one part of alcali, 

the glaſs is of the ſame colour, but ſomewhat 

harder, and 7 to have foamed up dupe 
Ing t the 2 


PROCESS 


e R 


* che 6 


PROCESS XVI. 


To difſolve glaſſy or vitreſcent ſtones with 
the fixed alcaline falt. 


Met bod. 
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Take a white ſand or any ſtones of the vitreſcent Vitreſ- 
order, make them red-hot in a ſtrong fire, throw cent ſtones 


them in cold water whilſt in full heat, then grind 
them in a mortar to a fine powder. Take of this 
powder one part, and two ane of fixed alcaline 
ſalt, and proceed after the ſame method as _ 
in Proceſs XIII. 


Obſervation. 


1. The new body obtained with this compo- 
ſition, is the ſame as common glaſs. But in the 


great way, a leſs quantity of the ſalt is com- 


monly added, becauſe they give not only a 
greater and much longer heat, but uſe ſome 
other mixtures beſides the ſalt, which quick- 
ens the fuſion of the ſand. For in a very 
ſtrong and long continued heat, even four 

parts of the ſtony matter with one part of 

the {alt will come in fufion. The greater the 

proportion of ſtone is to the. r the week is 
the glaſs, | 


2. The purer the ſalt and ſtones are, the finer 
and clearer. will be the glaſs. The black 


flints and other ſorts which will turn white 


When calcined, ' make as and hard a 
| cryſtal glaſs, as if rock-cryſtal had been taken 
in 
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in their place. But as with the pounding and 
rinding ſome irony particles may be intro- 
- among the powder, which muſt render 
the glaſs worſe in colour and tranſparency, it 
is proper to pour ſome weak aquatortis upon 
that powder, which when left for ſome hours 
upon it, and ſtirred ſometimes about, then 
poured off, and the powder edulcorated with 
clean water, this inconveniency is prevented. 


3. Three parts of the white opake quarz with 
one part of the alcaline ſalt, make a hard 
milk-white glaſs. One part of that quarz, 
wich three of the alcali, makes a greeniſh, 
ſemi-pellucid glaſs, 


4. Three parts of (fuſs) pgla/s-ſpar with one part 
of fixed alcaline ſalt, produces a dark blackiſh 
hard glaſs which ſtrikes fire ; though the ſpar 
did not do the ſame before by itſelf, With 
the reverſe of this proportion it makes a quite 


lack glaſß. 
PROCESS XVII. 

[hi 
I . To «diflolve all tone kinds contained in the 
1 Table, & 246. (page 118) one with another, 
lf | without any flux, 
1 | 
1 Solution 5 | | 
4 OT, en 8 
in by them- 1. Mix one part of chalkł with three parts of clay. 
1 ſelves. Or one part of chalt with five parts of clay. 
0 „ = r 5 
| 


- Mietallurgie” Cm. 
7 Mix half a part of plaſter” with one part® of 
clay 3 * FREE pare puter with = TOE elay. 


Mix two parts clay with" oe war of (fluſs- 
ſoar) glaſs-ſpar ; or one oo! ook of ay with two 
parts 'of Fn ty "0 


A Sas os 
4. Mix two parts of Slafter with vie! part of 
glaſs:ſpar , or one part of 'plaſter” with two 
parts ot glaſ5-ſpar; or of each equal parts. 


3. Mix tb parts of chalk with one part of gla/5- 
bar ; or four parts of chalk with one part of 
glaſs par or vice "verſa. ; | 


Put each mixture in a _ crucible, 'and a co- 
ver on it, and give for ſome hours the = 
fire in a draught furnace. 


Objervation. 


1. The hardneſs, colout, and tranſpareney of the 
glaſs produced by theſæ mixtures, will be dif- 
ferent according to the different ſtone ſorts 
and proportion employed. So for example, 


four parts of glaſs| ſpar with one you of cbalt; 


and likewiſe one part of glaſs- par with four 
parts of chalk, will both be fuſible; but the 
former much more ſo than the latter. In con- 
trary, 4wo parts of chaik and ane part of gla/5- 
ſpar, will. prove very refractory. Five; parts 
ot plaſter and ſix parts of clay make a beau- 
tiful tranſparent; bn "glaſs 
winch ſtrikes fire, | 


iQ. -- 4:7 dn 
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2. The mixtures of No. 5, are ſo fuſible as to 
cat often through the crucible. The white 
opake- quarz is indeed a fuſible vitreſcent 
ſtone, and melts by obſerving the juſt pro- 
portion, even with all thoſe ſtone ſorts, which 
the other tranſparent quarz and fand will not 
melt with, yet the glaſs-ſpar ſtill exceeds it, 
and the more of it is added to the mixture 
the more it becomes fuſible; though ſome 
limits muſt be obſer ved. 


3 It is very remarkable that two different 
ſtone- ſorts will diſſolve one another and vi- 
trify, which when each is taken alone, will 
never come in fuſion nor melt into glaſs. 
_.- » This circumſtance proves of very great utility 
in the buſineſs of ſmelting. and has ſince been 
partly experienced with advantage, when for 
example, glaſs-ſpar, and by the iron- works, 
calcareous ſtones have been added, to pro- 
mote the intended fuſron, though only by 
way of tradition or cuſtom, without knowing 
the true principle and reaſon. From hence 
we may diſcover that aſhes and coals 
and the fixed alcaly contained therein, be- 
comes not ſo abſolutely neceſſary for fluxing 
the ſtony particles of ores: and that conſe- 
quently the firſt melting of ores, called 
rough melting, wherein” no phlogiſton is re- 
quired to the reduction of metals, might be 
performed without the expence of charcoals, 
only with other ſorts of fuel, ſuch as pit-coal, 
if the furnaces, manipulation, and labour 
were properly adapted for that purpoſe. 


- FROCESS 
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PROCESS XVIII. 


To diſtolve two ſtone-ſorts, which do not 
diſſolve one another, ( ſee the table F 240. * 
by means of a third ſtone- kind. 


Method, 


1. Mix three parts of cbalt, three parts of clay, Solution 
and one part of /and together. of 


2. Mix one part of chalk, five parts of clay, and 


one part of ſand together, BY 


ſtone- 
3. Mix of chalk, clay, and ow. each equal 
parts together. 


4. Mix half a part of plaſter, one part ob lay, by 
and one part of /and together, | a third. 


5. Mix five parts of plaſter, ſix parts of _ and 
two parts of ſand together, | 


6. Mix two parts of clay, one part of Plaſter, and 
one part of chalk, together. 10151 


7. Mix one part of chalk, four parts of laſs 
and half a part of ſand, together. PERO 


8. Mix one part of clay, four parts 7. 
and one part of ſand together. gi 


* 
9. Mix one part of plaſter, one part of plaſs | 
and one part of ſand — * * 


Put 


33 Put each of thoſe mixtures into a good crucible, 
0 cover it, and ſet it upon a brick, or better, upon a 
foot made on purpoſe of a good clay, and if you 
put ſeveral crùcibles in the furnace at once, faſten 

. _ them with a piece of clay together at the bottom as 
well as above with their covers, in order to ſecure 
them from falling down, lay this foot or brick 
upon another brick which you have placed upon 
the grate in the furnace, fill the furnace up with 
dry charcoal, and put ſome lighted coals at the 
top; by that means the fire will lighten from 
above by degrets; and when lighted, increaſe the 
fire, and give it for two or three hours as ſtrong as 

it can be. 


No.4; WE 


| Obſervation. 

1. When two ſtone-ſorts* which do not diſſolve 
one another, ſhall be diſſolved by a third 
ſtone-kind, this muſt be ſuch a one as will 

either diſſolve one of the two or both. *($ 246.) 

Of the laſt kind is the mixtre of No. 6, of 

| , the firſt are all the reſt. 8 


2. Thoſe experiences, will like the former, prove 
of very great utility in the art of ſmelting, if 
applied with judgment. For, in the great 
melting houſes it is cuſtomary to add as much 
- of ſcorias to the refraftory ores as their own 

- quantity, in order to bring theſe ores to fuſe. 
| Vet ſince in theſe ſmelting houſes, where ſo 
Uh different ores are brought together in. great 
| , ©, quantity, various ſtone-forts occur, it is ob- | 
== "Ne, vious that if a proper reſpect would be had 
| towards their reciproque ſolutions by ordering 


| oF, 
; [138 1 
l 4" 
1 $65 4 * 
; y i! 
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» | y 
4 
j 
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4 
| 
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and 


Aung U 25 

und difpohng tbeſe ores after the fame prinei- 

ple, 2, great deal, of, labour, coal, and other 
expences might be ſaved. Again, at ſome 
places the melting is entirety left off, and 

this, as they ſay, for want of ingredients, 
whence gteat loſs and expence is cauſed either 

by carrying the ores a great diſtance to another 

ſmelting houſe, or the ores lay by uſeleſs. 
Yet there is no doubt but by thele experiences 
ſome improvements may be made to advantage 

in this great buſineſs. Some experiments in 

the mall way have fully proved this opinion 

to be practicable. 


3. From hence we may likewiſe learn that it is 
better to bring various kind of ores from 
ſeveral mines to one {melting houſe, then if 
every mine would keep its own ſmelting 
houſe, becauſe not every kind of ſtone which 
may ſerve for diſſolving the other will be found 
at the ſame mine. Laſtly, many other cir- 
cumſtances may occur to be noticed with re- 
agg to the colour, tranſparency, hardneſs, 
5 and refractory nature of theſe 
es. | 2 


PROCESS XX. 
| Io diſſolve every ſtone kind with b6rax. 
| Method. 
Make a mixture of the following ſpecies, viz. 
23 1. To 


n 
Solution 1. To one part of Borax, two parts of cha/k. 
borax 2. Of berax and chalk each equal parts. 
3. To two parts of borax, one pert of chalk, 


4. To one part of þorax, one part 4 Bale, 
( m., | 


5. Of borax and plaſter each the ſome quantity. 
To two parts of horas, one part of plaſter 


To one part of Jorax, two parts of vr 


5 
6. 
7. Of borax and clay each equal parts. 
8 
9 


Io one part of borgx, two parts of ſand. 
10. Of Jorax and ſapd equal parts, 
1 11. To two parts of borax, one part of ſand. 
| | 25 12. To one part of berax, two parts of glaſ5- 


. Of borge and gal. per equal parts. 
HM 14 Of borax and white opate-quarz equal parts. 


Proceed with- each of theſe- mixtures as in the 
g former Proceſſes. Yet the fire muſt not be giyen 
in ſo ſtrong a degree: 


Obſervation 


Metallurgic Chymifry. 
- Obſervation. 


1. Borax foams up in the fire like a ſcum, and 


| ſo does every mixture of vitrifying ſubſtances How to 
NP 
borax has before been calcined, this incon- e borax 


during its ſolution in the fire, by which they 
frequently happen to run over; but when the 


veniency is for the moſt part prevented. 


This preparation of the borax is performed in 


the following manner. Grind the borax to 
a powder, fill a crucible no more than the 
fifth part with it, and give it ſo gentle a heat 


that the crucible may hardly begin to redden, 


and the borax will firſt come in fuſion and 
boil like pitch with a crackling noiſe, then 
it riſes up in a very looſe white ſcum, till to 


the border of the pot, and in that ſtate ic muſt 


be taken out when it may be rubbed to 4 pow- 
der between the fingers; if it remains longer 
in the fire and grows too hot it ſoon melts into 
a glaſs and then. ſticks to the” ſides of the 
crucible, whence it muſt be ſcraped out and 
grinded again to powder, _ 


Upon this principle depends the utility of 
borax to promote the fluxing of ſuch metals 
which require a great heat to their fuſion, 
ſuch as gold, (ſilver, &c. and the uſe of ſol- 
dering. (See 5 260.) ä 


3 If to one part of borax and two parts of 

refractory vitreſcent ſtones ſome fixed alcaline 
ſalt or fixed nitre is added, it makes a per- 
fectly clear and hard glaſs. This is therefore 
the 


yt 


— 
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the proper mixture for making thoſe various 
tranſparent, hard, and coloured glaſſes, _ 
are called artificial Prociogs Jones. 


roc Ess xx. 
15 diſt every ſtone kind with Jytharge, 


Solution | 8 Mer bod. 

4 e mme 

| al"; N an exact mixture, | 
| 8 l . Of one part of chalk with two parts of mi- 
q 1 1325 i wh nium. (Red- lead.) 

[ 7 8 i 2. Of two parts of chalk with two . of 
minium. mum. | 
= wad Of. one part of ute with one part of 
if | 

| | + Of one part o plaſter wich 000 | kad of 
=—_ © . fm minium. 

0 LES 5. Of one part of * with two parts of 
x minium. 

10 10 Sil 

| ils _ Of die and winium equal parts. 

[ 5. Of one part of ſang with wo. ports of 
4 : minium. 

. Of one part of ſand with three, parts of 
1 | 4 n ena -- 


, : 
- G * 
= N * 
” 5 * * 
= — 
. 0 * 4 7 
* & 4 _— 
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9. Of one part of plaſs-ſpar with two parts of 5 


minium. 
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10. Of one part of white opake-quarz with two 
parts of minium. 


Proceed as in the foregoing Proceſs, either in a 
glaſs or draught-· furnace. | 


Obſervation. 


From theſe experiments appears partly the uſe 
of lead in the aſſaying of ores upon gold and 
ſilver. For, upon mixing theſe ores with 
anulated lead, this metal will in a ſtrong 

Fre turn ſucceſſively into a lytharge, which ; 

then diſſolves the ſtony particles of the ore, | 

and vitrifies with them into a glaſſy very 
fuſible ſcoria, out of which the particles of 
gold or filver, may eafily fink down and unite 
with the remaining lead in fuſion at the bot- 
tom whence it is brought upon the coppel or 
teſt : And ſo is likewiſe this ſeparation upon 
the teſt grounded nearly upon the ſame reaſon. 
For, by the ſtrength of fire the lead is there 
reduced into a ſoft lytharge, which enters 
into the pores of the teſt, diſſolves partly the 
duſt of the aſhes, and leaves the filver and 


gold together by themſelves behind, perfectly 
pure without any other admixture, 


: 


1. Every  cals of lad, ſuch as lytharge and 
white lead, will indeed produce the ſame 
effect of diſſolving theſe ſtone kinds; _ 

9 
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but the minium is commonly made uſe of in 


theſe operations, becauſe it has already ſuffered 
a long continued fire, and becauſe the lead is 


not ſo eafily reduced into its metalline form 


by fire alone from this, then it is from the 
lytharge and white-lead, chiefly from the 


|  lytharge; for, by ſuch a too quick reduction, 


the experiment with reſpect to the proportion 
between the parts, which ſhall be diſſolved and 
thoſe which diffolve the other, would be 


rendered falie. | 


lt is very remarkable that chalk, clay, and 


plaſter, are capable to reduce part of the 
minium into lead, which none of the vitreſcent- 
ſtones do, whence theſe latter will ferve better 
to the making of glaſs of lead, than the 


former. 


3. 


The more of theſe ſtones are added to the 
calces of lead and reduced therewith to glaſs 
in a ſtrong fire, the harder and compacter 
will be the glafſes made of the mixture, 


jo that they may even ſtrike fire. 


From hence it may be underſtood, why 


earthen veſſels, by melting lead, and calces 


of lead, and chiefly fuch lytharge which has 


not been quite ſaturated, are ſo eaſily pene- 
trated, / or at leaſt much corroded by theſe 
ſubſtances when kept for a long time in the 
fire. This inconveniency may in ſome mea- 
ſure be prevented by making thoſe melting- 


pots in a mold and compreſſing the clay cloſely 


together 


; » 
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together therein; for then the lead or lytharge 
does not find ſo many pores, which it may 
netrate, diſſolve the terreſtreous particles, 
reduce them into glaſs, and make its way 
through it. i | 


PROCESS Xx! 
To diſſolve ſtones with the calx of antimony. 
Method. 


1. Grind the crude aniimony to a fine powder, Solution 
put it in an earthen flat veſſel, ſet it over a very 
gentle are which you . = either under a with calx 
chimney of a yery draught, or in the o 
air, ad it ſoon il dein — fume; ſtir it += of 
tinually with an iron hook, increaſe the fire F 
gently, and go on with ſtirring the matter till no . 
more fumes appear, and then it will be reduced - 
into a grey calx. If the fire during this operation 
ſhould graw too hot, the antimony. will ſoon bake 
together in lumps, and then it muſt be immediately 
taken off and grinded again. This operation re- 
quires ſome hours time. | FD 


2. Take of this calx two parts, mix it with one 
art of any of the four 8 ſtones, and bring 


the mixture in a covered crucible to melt for ſome 
hours in a ſtrong fire, | 


Obſervation, 


Soap. 


mauer 2 


Ne HIT — 


By this cal, chalk is reduced into a grey, ſhin- 
ing, opake glaſs, but the ſand into a yel- 
lowiſh glaſs. Plaſter proves with this calx in 
the ſame degree of fire, much more refractory, 
and comes but partly infuſion, repreſenting a 
pale yellowiſh glaſs. Clay will not at all flux | 
with it in this degree of fire, but bakes only 
into a hard matter. 


PROCESS XXII. 


. Ta diſſolve oil with a fixed alcaline falt and 


to make ſoap of it. 


Method, 


1. Put in a bold head of glaſs, of the liquified 
oil of tartar and of olive oil each the ſame quantity, 
unite it together with ſhaking, and it will turn into 
a white, thick, opake mixture. If this mixture is 
afterwards left quiet for a while, it ſeparates again, 
and the olive on will ſwim uppermoſt. 


2. Boil this mixture over a gentle heat, till the 
humid part is evaporated, and then a white, thick 
ſubſtance remains, which yields an oily nauſeous 


ſmell, and a ſharp alcaline greaſy _ and will 
liquify i in the air. 


* | But 
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But if during the boiling, either ſo much of the 
fixed alcaline falt, or as much of oil is added, as is 
required to keep it from liquifying in the air, and 
to diſſolve perfectly in water without leaving any - 
ſigns of the oil therein, nor yielding an alcaline 
raſte upon the tongue, then it is a perfecl ſoap. 


1. This ſolution appears to proceed moſtly from 
the acid contained in the oil, becauſe ſuch oils 
in which this acid is not , diſcoyered, unite | 
with much more difficulty with the alcaly. . 


1 el 

2. The ſame ſolution has been obſerved to ſuc- 

ceed the better, the ſtonger the alcaly is: 
Since therefore this ſalt may be made much 
ſtronger by the adding of quicklime, and as 
likewiſe a proper quantity of water helps 
greatly to this ſolution during the boiling ; 
the. ſoap-boilers make firſt a ſtrong lie of aſhes 
and quicklime ſa that an egg may ſwim upon 
it, and then another weaker ſort is made, in 
which the egg will fink, With this weak lie 
they mix firſt the oil in equal quantity, then 
boil it over a gentle fire till the water is moſtl 
evaporated, and then they add thrice as muc | 
of the ſtrong lye as the quantity of oil was at | 
firſt, and therewith;;they.go on with boiling 
till a drop of it When brought upon any 
ſolid body, congeals inſtantly into a ſoap. | 
They have then another art to ſeparate t | 
ſoap. from the remaining liquor, which is, to 
throw a certain quantity of common ſalt into | 
it, when the water. uniting much more readily 


with 
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Vith the ſalt, leaves the ſoap ſwimming by 
itſelf on the ſurface. „ 


— — — — —__ — — — — _ 
: 


3. They uſe likewiſe the oil and fat of fiſhes and 

| of other annimals in the place of vegetable 

oils ; but the purer the fixed alcaiine ſalt and 

the oil is, the finer will be the ſoap: therefore 
train-· oil makes but a coar̃ſe black ſoap. 


PROCESS XXII. 


To diſſolve vinegar with fixed alcaline falt, 
and to make therewith a regenerated tartar. 


1 28 5 Method. 


1. Pour into an alembic having a narrow neck, 
upon a quite pure fixed alcaline ſalt, as much 
of ſtrong vinegar, as juſt to cover the ſalt 
entirely : ſhake the mixture for a good while 

together, and you will perceive a gentle ebul- 
lition, which however ceaſes ſoon again. 

Pour then ſome more diſtilled ' vinegar into 

it, ſhake ir as before, and the cbullition 
will be ſomewhat ſtronger.” Repeat this 
with adding ſmall quantities of vinegar, till 
no more ebulition is perceived, which will be 
with about [fourteen times the quantity of 
-..; vinegar to the weight of the alcaly. The 
laſt adding of the vinegar muſt be done with 

- - ſmall: quantities by often ſhaking the glaſs 
gently and obſerving very clotely' if any 
e bdullition appears. Then the veſſel muſt be 
left unmoved in a warm place for four and 
twenty 
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twenty hours; after which a ſmall portion ot 
vinegar is again added with ſhaking the gla 
If then no more ebullition is perceived, it 
proves that the point of ſaturation has bee 
found. This mixture diſcovers none of the 
pungent taſte of the alcali nor of that of the 
acid, but leaves only a faltiſh ſenſation upon 
the tongue. | 


2. Filter this volatile mixture and diſtill ir 

through a ſtill-head, and what comes over is 
but a pure ſingle water, but the remainder 
in the cucurbit turns ſucceſſively yellow, 

blackiſh, and at laſt quite black, greaſy and 
thick, and is of a very penctrating taſte; 
take ſome of that matter and obſerve if it will 
ſtill make an ebullition with vinegar; if it 
does, try to find the point of ſaturation 
again, 


3. When the true point of ſaturation is found, 
pour the liquor off from the ſediments, and 
drive all = watery particles off, and a 
black: reddiſh, ſaline matter remains behind, 
which is of a very ſingular, ſaponaceous 
taſte, and is called regenerated tartar. If the 
fire is given too ſtrong to this matter it grows 
volatile and difſapatcs entirely. | 


Obſervation. 


This ſoapy ſubſtance when at laſt inſpiſſated by 
a very gentle heat, turns when cold into 2 
curious foliated form like a ſelenite; when 
warm it liquifies again into a fat oil, and re- 

aſſumes its foliated form again in the cold; 

| hence 


vis  Metiilluriit Cooney, 


hence it has the name of terra foliata tartari. 

But it by inſpiſſating this matter, the heat is 

given in the leaſt degree too much, it imme · 
diately flies off. ISP 


When brought in a retort, and a ſtrong! fire is 
given, it riſes over in an'oily ſubſtance. If 
ſome of it is thrown in the fire, it inflames. 
By this ſolution we learn, that not only a 

: compoſed body has been produced, which 
may be decompoſed into its former parts, but 
likewiſe a new one which did not appear at 
all in the original ingredients, that is, a fat in- 
flammable oil. 


* 
: 
* 


PROCESS XXIV. 


To diſſolve the ſpirit of common ſalt with a 
fixed alcaline ſalt, and to make there with 
a regenerated common ſalt. 


Method. 


Revene. 1. Pour liquified oil of tartar, diluted with twice 
_ "rated ſalt. as much water, in a cucurbit with a long narrow 
neck ; make it quite hot, and drop ſome ſpirit of 
common ſalt into it, and a violent ebullition will 
ariſe; when this is over, ſhake the veſſel, drop 
more ſpirit in, and ſo go on, till rightly ſaturated, 
2. Filter it, let it evaporate to a pellicle, then 
cryſtalliſe: it in a cold place, and you wall _ a 
a [9 


w : 
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ſalt perfectly ſimilar to common ſalt i in taſte and 
its Jeers.” form. 21 


nne 0 52 ' 
By Ronog I i ber * \ rob 
To diflolve ſpirit of nitre with fixed is 


falt, and to make therewith a regene- 
rated nitre. 


Method. 9 


1. Diſſolve any fixed alcaline falt in eight ti times þ 
as much clean water, filter it, and pour it in Pare. prof 
cucurbit; make it warm; drop ſome aquafortis 
into it, ſhake it, and do the ſame again *till no 
more ebullition or hiſſing is perceived. 


2. Pour ſome more clean water to it, boil, filter 
it, evaporate to a pellicle, and let it ſhoot into 
cryſtals. 


| Obſervation. 

1. Th& alcaline ſalt may be made of a vegetable 
alone, or of a vegetable and nitre, or of nitre 
alone, (fee Proceſs I. II. and III.) The ſame 
nitre is obtained with its long, pointed 
hexagon ſhootings, and all the other proper- 
ties ot nitre. 


2. But if the nitrous acid is mixed with a foſſile 
alcaline ſalt, then the cryſtals will ſhoot in a 
ſquare form. 


R PROCESS 
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PROCESS XXVi.. 


To diffolve the acid of vitriol with fixed al- 
caline ſalt, and to make therewith a vi- 
triolated tartar. 


Method. | 


Vitriola- Dilute a pure oil of vitriol with three times as 
ted tartar- much water in a cucurbit with a long neck; drop 


ſucceſſively as much oil of tartar in, as to be fatu- 
rated, ſhake the glaſs well after each addition of 
the oil of tartar. But in order to find the true 
point of faturation, take a little out of the liquor, 
which muſt be neither of an acid nor alcaline taſte: 
make it warm, divide it into two parts in two 
(mall phials; into one drop ſome oil of vitriol, in 
the other oil of tartar; that which you perceive 
to produce ſtill an ebullition will diſcover which 
of either muſt be further added to the liquor 
in the cucurbit, either the acid or the alcali ; for 
theſe points of ſaturation muſt be found very 
exactly, *till abſolutely no more efferveſcence is 


perceived, | 

2. Then pour more warm water to the mixture, 
in order to diſſolve that part of ſalt which has ſet- 
tled at the bottom during the operation; filter it 
warm through a paper, evaporate it to a pellicle, 
and let it ſhoot into cryſtals, and a white ſalt is 
obtained, whoſe figure is octagon, and the points 
pretty. obtuſe on its pyramidical ſhootings. It has 
the name. of vitrid/ated tartar, or arcanum dup- 
licatum. | 


ob 


i 4 
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1. The ſame ſalt may likewiſe be obtained from 
crude vitriol when firſt diſſolved in water, 
then the oil of tartar added till to the point 
df ſaturation, which then muſt be filtered, 
evaporated to a proper conſiſtence, and then 
ſet to cryſtalliſe. But it muſt be nicely ob- 
ſerved, if this ſalt ſhews any greeniſh or 
blueiſn colour, becauſe then it catinot ſerye 
for medical uſe. nh 77 


2. In this, and in the Proceſſes XXIII. XXIV. 
and XXV. it is to be obſerved, that from a 
ſtrong highly calcined, fixed alcali, and from a 
cordon pungent; volatile acid, a neutre ſalt is 
produced by the bare uniting of both in a dug 
proportion, which then proves; inſtead of a 
pungent, quite of a mild taſte ; and in which 
the volatile acid is fo entirely fixed, that it 
will melt in the fire without flying off. 


PROCESS XXVII. 


To diſſolve a fixed alcaline falt with a ſtrong 
acid, which had been before united with 
2 weaker acid. | 


Method. 

I. Diſſolve a regenerated taftar in warm water, 
drop ſome ſpirit of ſalt, or ſpirit of nitre, or oil of vi- 
triol, in the ſolution,*rill it is ſaturated; put the veſſel 
over a very gentle heat, and the vinegar will go off, 
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but the remaining liquor, when evaporated and cry- 
ſtalliſed, will, according to the nature of the acid 
employed i in the proceſs, produce iter a kind of 
nitre or vitriolated tartar, = had; 


2. Diſſolve common alt in water, and add to it 
ſpirit of nitre; or diflolve the nitre in water, and 
add the ſpirit of ſalt; diſtil it over, and you will 
have an aquaregis; let the remainder in the retort 


cryſtalliſe, and a ſaltpetre is produced, which how- 
ever, beſides an admixture of common ſalt, differs 


in ſome reſpects from the common nitre. 


3. Drop ſome oil of vitriol in a ſolution of ſalt- 
petre made with water; diſtil it over, let the re- 
inainder ſhoot into cryſtals, (ſee Proceſs X.) and a 


vitriolated tartar is obtained, the fpirit af nitre be- 


ing gone over in the receiver. 


© 4. Drop ſome oil. of vitriol in a ſolution of 
common talt made with water, diſtil it over, and 
bring the remainder to cryſtalliſe, (ſee Procels XI. ) 
and you will have the ſpirit of ſalt in the receiver, 
and the ſalt of Glauber in the cryſtals, which are 


of an oblong hexagon figure. 


Obſervation. 


Ir does not appear if the nitrous acid works with 
more effect upon the alcaline part of the 
common ſalt, or the acid of the common ſalt 
more upon the alcaline part of ſalt-petre, as 

in both caſes. either of the acids will riſe over 
and produce an aquaregis; and as likewiſe 
each expels the other in ſome degree from its 
* alcaline part. 


PROCESS 
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P R OCESS XXVIII. 

To diſſolve the imperfect metals and ſemi- 
metals with a fixed alcaline ſalt in the 
dry way. n © 

Method. 


Take firſt the weight of the metal or ſemi-metal, Solution 
then put it in a-crucible, and mix or cover it with 9f metals 
alcaline ſalt; for example, a fourth part; put 8 
coyer on, and give either a ſtrong or gentle heat, 

ſuch as the metal requires to its fuſion. After it 

has melted for a while, take it out, let it cool, 

break the crucible, and weigh the regulus, if there 


is any left, 


Obſervation. 


1. According to the nature of the metal em- 
ployed, and to the ſtrength and continuance 

of the given fire, the metal will be more or leſs 
deſtroyed, and the ſcoria prove of a different 8 
colour. | 


2. Hence by the aſſaying of ores upon any ſuch , 
metal, care muſt be taken that by the uſe of 
fixed alcaline ſalts, the metalline parts may 
not be deſtroyed, remain among the ſcoria, 
and conſequently render the aſſay falſe. 


PROCESS 


ü cy. 


Boes 8 XXIX. 


To diſſolve copper with a fixed dleslite an 
in the liquid way, ' 


8 Hir Method. 


on a Take clean file duſt of copper, moiſten it with 

copper. oil of tartar, keep it in a warm placez when dry, 

'* repeat the ſame as often as till thrice the quantity 

of the oil has been inſpiſſated, then boil it in 4 

proper quantity of water, filter it, let part of it 

evaporate, and the water will be changed into a 
beautiful blue liquor. 


Second Method.” 


tot ſome drops of a copper ſolution made with 
aquafortis into one ounce of oil of tartar, and it 
will immediately thicken, at firſt into a green jelly, | 
but ſoon into blue, "ll at laſt the whole liquor 
obtains the ſame fine deep blue colour. | 


Obſervatiqn. 


I. . In the ſame manner iron may be diſſolved 
with a fixed alcaline ſalt, yet every neuter 

ſalt, and even the pure water, and air itſelf, 
or rather the acid contained therein, will dif. 
ſolve both theſe metals : hence it is that theſe 
metals are apt to ruſt ſo eaſily from any moiſ- 
ture, as well as from the air. 


3. F ilings 


2. Filings of lead, or of tin, when boiled in an 


alcaline lye, may likewiſe be diſſolved in that 
manner. 7 


PROCESS XXX. 


To make a fixed alcaline ſalt from bullocks 
blood; ſuch as is required to the making 
of Pruſſian blue, 


Method, 
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1. Put freſh bullocks blood in a pot over the Proflian 


fire, and part of it will congeal; throw away 

the liquid part, and bring the congealed part 

in a flat earthen pan over a gentle heat; ftir 

it continually till gm dry, grind it to pow- 

der, and there will remain from one pound 

weight of blood only about ſix ounces of this 
matter. | 


2. Make a fixed alcaline ſalt, as directed in Pro- 
ceſs II. mix it with the prepared blood, each 
the ſame quantity; put it in a pretty large 


crucible, begin with a gentle heat, and it will 


emit a fœtid ſmoke, and foam much up; in- 
creaſe the fire with care, that the mixture may 
not run over, and ſo go on *till the fumes 
are gone off. Then pour it out in fix times 
as much hot water as both parts did weigh 
before; ler it either boil a little, or let it ſtay 
for ſome time in a warm place, then filter it, 


and keep the liquor for ule, | 
PROCESS 


blue 
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PROCESS, XXXI, 


To diſſolve gold, ſilver, mercury, zinc, and 
biſmuth, with the ſame fixed alcali as 


prepared in the foregoing proceſs. 


Methed. 


1. Diſſolve the Gd: in aquaregis, the other me- 
tals in aquafortis, as ſhall be ſhewn hereafter 
keep of each ſolution one part, and the other part, 
except mercury, precipitate. with a fixed alcaline 
ſalt, but re gold with ſpirit of ſalt armoniac, 


6 4, Das in the ſolution a little of the alcaline 
liquor prepared in the foregoing proceſs, and it will 
at firſt . precipitate the metal into a calx; but drop 
in more of the ſame liquor, and it will diſſolve all 
the precipitated calx again, 


3. Upon the cals which you had precipitated at 


No. 1. pour ſome of the ſame alcaline liquor, and 
it will diffolve the calx a 


Olſervation 


1. The making of this and the 26th Proceſs 


| ſhould be poſtponed 'till it is ſhewn how me- 
tals are to be diſſolved in their proper acids, 


Ai alcaline liquor diſſolves zinc better than 


biſmuth; and more of the gold than of the 
ſilver. 
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PROCESS XXXII. 


ro diſſolve ſpirt of common ſalt with a 
volatile LR falt, and to make there- 
with a regenerated falt-armoniac, 


Method. 


Dilute a good ſpirit of ſalt armoniac with twice 
as much clean water, drop into it as much of the 
ſpirit of common ſalt, as is juſt required to its ſatu- 
ration. Then let it paſs through a filter, evapo- 
rate the liquor over a. gentle heat to dryneſs, and 
a white ſalt will remain; which in a ſtronger fire 
will ſublime and agree in every property with the 
common ſalt armoniac. : 


Obſervation. 


1. The volatile alcaline ſalt has the ſame pro». 


perties and effect as the fixed, except the 


exceeds the fixed, as we ſhall ſee hereafter. 
Now as it diſſolves the ſpirit of common ſalt, 
it makes indeed a kind of common ſalt, yet 
ſuch as is not of a fixed, but of a volatile 
kind, and therefore is called ſalt armoniac, 


2. From this proceſs it ſeems to be poſſible that 
ſalt armoniac may be found native. For, a 
great quantity of volatile alcaline ſalts fly 
daily up into the air from the putrefied and 
burnt particles of animals and vegetables, 
and it is not improbable that nature in many 


places 


fixity in the fire, in ſome qualities it even 


Salt ar- 


places, by means of a continually repeated 
evaporation and inſpiſſation, ſo as likewiſe by 
the uniting of vitriolic acids with the fixed 


alcaline part of common ſalt, may free and 
8 the ſpitit of common falt, whence 


ſe acids upon meeting together, may diſ- 
ſolve one another and with produce 2 


ſalt armoniac. 


PROCESS XXXIII. 


To diſſolve ſpirit of nitre with a volatile- 
alcaline ſalt, and to produce therewith a 
regenerated ſemivolatile nitre. 


Method. 


When the ſpirit of ſalt armoniac has been di- 
luted with twice as much water, drop as much of 
1rit of nitre into it, as is required to its ſaturation. 
ſome oblong cryſtals ſhould appear already in the 
liquor it muſt be diluted with more warm water, 
then filtered, evaporated till to the pellicle, and ſet 
to ſhoot into cryſtals, » 


Ob ſer vation. 


The cryſtals obtained in this proceſs agree in 
every reſpect with the common nitre, except 
in fixity. 9 have the ſame oblong hexa- 
gone pointed form, the bitteriſh cold taſte, 
and deflagrate with every phlogiſton. In the 
fire they flux very eaſily like the other, but 
then they become volatile and diſſipate. 


PROCESS 


PROCESS XxXIv. 


Ta diffolve the vitriolic acid with a volatile 
alcaline falt, and to make therewith a 
ſemivolatile vitriolated tartar. 


Method. 


Proceed juſt as in the foregoing proceſs, only 
that the oil of vitriol muſt be diluted with water. 


Obſervation. 


1. The falt obtained in this proceſs, 1 is pretty 
>nderous and compact, and agrees mo 
with the fixed 3 tartar made aftet the 
26th procels, only that it is more penetratin 
and in the fire but ſemi-fixed, . 2 called 
Glaubers ſecret ſalt armoniac. 


Fi By this combination of the volatile alcaline 
ſalt, with the acids, the ſame is to be obſerved 
as has been ſaid above with the fixed alcaline 
Fatty viz. That from two corroſive hurtful 
ſalts, a mild, wholefome one ariſes afcer their 
folution and here, from two volatile ones, 
a pretty fired neutre falt. 


3. Here a leſs quantity of the vitriolic acid is re- 
quired, than in the foregoing proceſs of the 
nitrous acid, and in that leſs of the ſpirit of 
nitre, than what in the 32d proceſs was re- 
quired 
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quired of the ſpirit of common ſalt. Be- 
cauſe only the acids unite with the alcaline 
ſalt, and the water which was before united 
with the acid, is expelled, - The proportion 
of the acid to the water is according to 


-» Homberg's experiment, as follows: 


tn the oil of viriol, the lern 
acid is to the water as } $7 92 ug 
In the ſpirit of nitre, as 31 — 74. 
In the ſpirit of common ſalt 97 -- 533- 


In the vinegar AST AR. 9 -- 271. 


For, to the ſaturation of one ounce of ſalt of 
tartar he has uſed CE | | 


Of vinegar Ixiv. and obtained more ſalt after 
© ,evaporation, . ziii+36 grain. 
Of ſpirit of com. ſalt zii + zv. giil+ 72 


Of aquafort. zi. ＋ 3 ii 30 grain giit+ 


Mail of vitriol 3 v. 3 1＋ 5 — 


4 The fixed alcaline ſalt unites more readily 
with the acids, than the volatile alcali, there- 
fore the volatile can be ſeparated and expelled 
from the bodies obtained in the 32d and 33d 
_ Proceſſes, by a fixed alcaline ſalt; of which 
even the 4th. Proceſs, by the making of the 
ſpirit of ſalt armoniac, gives an inſtance, | 


' PROCESS 
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PROCESS XXXV. 
To diſſolve copper with a volatile alcaline falt. 


Methad. + 


Pour upon clean copper filings twelve times as A blue ſo- 
much ſpirit of ſalt armoniac, ſtop the phial and luton of 
ſhake it frequently, and the ſpirit will in the be- Per. 
ginning aſſume a corn - bloom colour, but at. laſt 
changes into a deep violet blue. Then pour out 
the blue liquor, and freſh ſpirit upon the 
copper, repeat the ſame till the copper. is all 
diſſolved. 0 


"Obſervation, 


The minuteſt part of copper being diſſolved in 
the urinous ſpirit, gives it a blue colour, 

which effect is only peculiar to that metal. 
By this means the preſence of copper may 
be diſcovered in a white metal or in any metal- 
line mixture, by adding only ſome of the 
volatile alcali Therefore a ſilver calx 
may not be deemed perfectly pure, as 
long as it communicates to this ſpirit a blue 
colour. | AG 


PROCESS 


PROCESS XXXVI. 


To diſſolve gold, filver, mercury; tin, and 
biſmuth, with a volatile alcaline ſalt. 


Firſt Method. | 
| into an aquaregis; in which gold has beeti 
diſſolyed, and into an aquafortis in which ſilver, 

mercury, tin, or biſmuth, has been diſſolved, a 
| ſpirit of ſalt armoniac, and part of it will 
precipitate in the beginning; but drop in more of 
the Piri, and all that had precipitated will be 
diſſolved again. e 

Second Met bod. 

Precipitate the gold ſolution made with aqua: 
egis, in the ſame manner as above with the ſpirit 
ſalt armoniac, but the filver, tin, and biſmuth- 
ſolution with a fixed alcaline ſalt; or with liquified 
oil of tartar; pour upon the precipitated calces 
this ſpirit of falt armoniac; ſtop the phial, and all 
the calces will be diſſolved again, yet more of the 
filver than of the gold. | 


i. After it had been obſerved that a volatile 
alcali will precipitate. a metal which was dif- 
ſolved in acids, it was not to be expected that 
the ſame ſalt ſhould likewiſe at one and the 


ſame 


| 
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ſame time diſſolve the ſame metal again, 
which it had juſt precipitated, and ſo produce 
two effects which appear directly oppoſite 
Yer it rightly underſtood, it does not infer 
any contradiction, For _ this volatile 
alcali will diſſolve metals, it diſſolves however 
much more readily the acid ſpirits. When 
therefore this alcaline ſpirit 1s ſucceſſively 
brought into an acid wherein a metal has been 
diſſolved, it unites moſt readily and inſtantly 
with the acid, and makes it depart from the 
metal ſo as to let it fall down in a precipitate. 

| (FOE) But when afterwards more alcaline 
pirit is added than the acid requires to its ſatu- 
ration, it exerts and recovers the ſame power 
it had before to diſſolve the metalline calx 
itſelf, after the acid is broke and deprived of 
its action. 


2. The gold which has been diſſolved in the 
armoniac ſpirit, will precipitate by itſelf when 
brought in a warm place, and expoſed to the 
open air, but the filver inſtead of precipi- 
tating, ſhoots into cryſtals z however, if de- 
fired, it may be precipitated with ſalt- water, 
or with ſpirit of common ſalt. Ir 


PROCESS XXXVII. - 


To make vinegar ſtronger by itſelf without 
2 any addition. 
Met bod. 


When put in a high alembic, diſtil half of it $tong 
ever in the receiver with a very gentle heat; -_ 


* 
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that which riſes over will be light, watery, and of 
little or no taſte; but the remainder will be a 
ſtrong pungent vinegar. | 
® Obſervation. 
Vinegar is heavier than water, therefore ina gentle 
heat the water riſes firſt, and carries , a 
very ſmall part of the acid along with it over: 
the remainder being by that means deprived 
of the moſt part of water, muſt needs be 
ſtronger and ſharper than it was before. 
From this depends the ſolution of- animal and 
vegetable ſubſtances, ſuch as fleſh, horn, bones, 
&c, when boiled for a long time 1n vinegar; 
becauſe the vinegar being deprived, during the 
_ boiling, of OY of its aquatic parts, grows 
ſtronger, ſo that being aſſiſted by the motion 
of fire, it is able to diſſolve thoſe bodies. 


PROCESS xXxXVII. 


To make vinegar ſtronger by means of Spa- 
mwmailh yerdigris. | | 


|  .._ Method.” 

1. Grind the verdigris to powder, put it in an 
alembic, and as much vinegar into it as to cover 
it ſome inches; bring it in a warmth of the 150th 
degree of Farenheit's thermometer, ſtir it often 
with a wooden ſtick till the vinegar has acquired a 
very deep green colour, then pour the liquor off 
that all ſediments may remain behind. Pour freſh 
vinegar upon the remainder, and repeat this in the 


; — — _ — 
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fame manner as long as the vinegar is ringed green, 
and a great deal of muddy ſubſtance will remain 
behind undiffolved. 


2. As much as you have collected of this vine- 
ar, diſtill it out of an alembic with a gentle gra- 
qual heat, till a pellicle appears on the ſurface in 
the alembic; and that which is gone over, will be a 
clear water y liquor of little or no taſte, , 


Bring then the alembic with the remaining liquor 
in a cold place, and it will ſnoot into fine etyflals 
of a beautiful deep green, from which the liquid 
part muſt be poured off, evaporated, and again 
brovght to cryſtalliſe, and this as often as any 
eryſtals will ſhoot. Theſe cryſtals muſt be very 
. gently dried, not near a fire, but only in a. warm 


air, or warm room; for when ſuddenly or too 


warm dried, they loſe their brightneſs, They are 
commonly called 4d:f#illed verdigris. | | 


3. Put thoſe cryſtals in a glaſs retort, and give 
fire by degrees, and but a ſmall quantity of water 
will go over at firſt, which mult be thrown away; 
but then the vinegar comes over in oily curved 
ftrias, and is the ſtrongeſt acid of that kind which 


can be made. In the retort a corcoded copper re- 


mains at the bottom, which may be diffolved with 
freſh' vinegar,” and reduced into cryſtals as above. 


Oger vation. 
1. Here the vinegar is deprived of a great part 


of its water, whence it muſt grow ſtronger ;' 
and yet the vinegar ſuffers no alteration by 


che diſſolved copper, but may be entirely 
8 ſcpa- | 
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ſeparated from that metal without acquiring 
any of its corroſive quality, ſmell or taſte. 
This metal is the only ſubſtance in nature 
which admits of that method and produces 
that effect with vinegar: for gold, ſilver, and 
mercury are not at all affected by it, and tin 
but very little; and though it diſſolves the 
lead, yet when the liquor is diſtilled off, there 
is no more vinegar, but a fat oily ſubſtance 
obtained, entirely changed from its firſt aci- 
dous nature. The ſame happens with iron, 
which, though vinegar diſſolves it partly, yet 
when diſtilled off, it is nothing but water, 
though very much altered, If pL x fixed 
or volatile, or any other bodies, have been 
diſſolved with vinegar, it can never be ſepa- 
rated from any of them in its former property 

as a pure acid, | 


2. Vinegar may likewiſe be made ſtronger by 
means of cold, when after it is frozen to ice, 
that part which remains liquid may be poured 
off, and kept by itſelf as a ſtrong vinegar, 
For, as vinegar conſiſts but of a ſmall por- 
tion of the acid ſalt, and of a great deal of 
water, and this being the ſooneſt frozen to 
ice, a great part of it may oe ſeparated from 
the vinegar by that means. 127 7 
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PROCESS XXXIX. 


To diſſolve lead in vinegar, and to i TY 
therewith white-lead. 


| Method. TY 
Fill a large ſtill head with laminas of lead, White 

place them. ſo that they may not fall down; ap- 4. 

ly the helmet to an alembic in which you have 
put diſtilled or other good vinegar, diſtil with 
a very gentle heat for the ſpace of ten or 
twelve hours; let all cool by itſelf without moving 
any of the veſſels; then take of the helmet, put 
the lead to dry only in a warm place, and you will 
find it covered with a white. powder, which is the 
white lead, and mull be collected with bruſhing it 
off from the laminas: This operation being re- 
peated ſeveral times, all the lead will be reduced 
into white lead. Part of the lead has been diſſol- 
ved by the vinegar, and carried over with it into 

the receiver, and has no more any acid, but a 
nauſeous ſweetiſh taſte, out of which the diffolved 
lead may be precipitated with an alcaline falt. 


PROCESS X. 
To diffolve any calx of lead with vinegar, 
and to make therewith /ugar of lead. 
Method. 
t. Put white lead, minium, or lythargs in a gugar of © 
high.glaſs cucurbit; potir twenty times as much lead. 
| 8 2 


Metallurgie Chymiftry. | 5 


£00d vinegar upon it, boil it gently for the ſpace 


of four hours, ſhake it frequently, and then filter 


it, Pour other vinegar upon the remainder, pro- 


| "ceed as before, and this as often as till all the calx 


is diffolved. ' ON 


2, Let all the collected and filtered vinegar eva- 


Porate in a low alembic, or in any veſſel of glaſs, 


(of ſtone) to the thickneſs of honey; then bring 
it in a cold place, and a ſalt will collect in the 
form of fine ſmall ſpiculæ, all in an erected 


ſition; pour the liquor off, and let the ſalt gently 


A dange- 


rous coſ- 
metic. 


dry, and it will be ſweet as ſugar, whence it has 
the name of ſugar of lead. | 


Obſervation. 


1. Neither the lytharge nor minium when dif- 
ſolved in vinegar, will paſs fo eaſily through 
the filter when cold as the ſolution of white 
lead; therefore they muſt be filtered when 
warm. The ſolution before it is evaporated, 

is called lead vinegar, likewiſe virgin milk, 
named ſo from its uſe; for, when diluted, it 
goes for a coſmetic to whiten the ſkin, and 
take off pimples and eruptions, but is a very 
pernicious and dangerous thing. 


2. This. vinegar, when evaporated to a fourth 
Part, and freſh vinegar poured upon the re- 
mainder, then again evaporated to the thick- 

nels of honey, part of the vinous acid remains 
united with the diſſolved metal, and then the 
fat oily ſubſtance obtained therewith is called 
ad- oil. The oftner the ſame method is re- 

1 peated 
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peated, the fatter will be the oily ſubſtance, 
and with the more difficulty it is brought to 
dry. 


3. If the ſugar of lead is again diſſolved in freſh 
vinegar, evaporated to the thickneſs of oil, 
the ſediments left to collect by themſelves at 
the bottom, then the clear poured off and 
brought in a cold place to ſhoot again, the 
cryſtals will be much larger and compacter 
than before, and perfectly ſimilar to ſugar in 
taſte and form, The ſame ſolution and in- 
ſpiſſation being repeated again, then a juice is 
obtained, which in a gentle heat will hardly 
liquify, but when given in a greater degree, 
runs like wax. | 

4. Sugar of lead, when diſtilled by degrees out of 
a retort, a fat inflammable ſpirit riſes over, 
after the fire has been increaſed to a great de- 

ree, in which nothing more of vinegar may 
be diſcovered * , 


PROCESS XLI. 


To diſſolve copper with vinegar, and ta 
make therewith a kind of verdigris. 


Method. 


Proceed in the ſame manner with laminas of W 
copper as in the foregoing proceſs with the lea * 


and 


And of which the author could probably give further advice, 
if che place would allow. | | 


— 
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and the diſtilled vinegar will be of a green colour, 
and of a very diſagreeable ſtyptic taſte, which by 
evaporating part of it, obtains a deep emerald co- 
lour. Upon the copper lamina a verdigris or 
copper-bloom ariſes, | 


Obſervation, 


1. Since the copper will diſſolve in an acid of 

ſo weak a kind, and as but one drop of that 

_ ſolution is ſufficient to cauſe a violent vomit- 
ing; this proves not only how eaſily copper 
is corroded, but how careful we ſhould be in 
the dreſſing of meat, or preparing any thin 
in copper veſſels which contains the leaf | 
part of acid. This inconveniency is thought 
to be prevented by the tinning of thoſe veſ- 
ſels, yet it is by no means ſufficient, becauſe 
there will either ſome ſmall imperceptible 
parts remain uncovered with the pewter, or 
ſuch ſmall minute parts will ariſe in time by 
the uſe of the veſſel, which being then expo- 
ſed to the effe& of acids, will produce the 
ſame danger. | 


2. This verdigris agrees neither in colour nor 
in the means of preparing with the common 
verdigris; becauſe the other is made of cop- 
per-with the huſks of grapes employed to 
this purpoſe, after the muſt has been expreſ- 
ſed, and is by far not ſo pure as this which con- 
ſiſts only of the acid and of copper, but leaves 
a great deal of ſediment behind, after being 
diffolved in vinegar. (See Proc. XXXVIII.) 
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PROCESS XLI. 


To diſſolve calcareous earths and ſtones, like- 
wiſe iron, tin, and biſmuth with vinegar. 


Met bod. 


Pour upon any of theſe bodies about twenty 

times as much vinegar; boil it in an alembic of 

laſs for ſome hours, filter then the liquor, repeat 
ſame with the remainder *till all is diſſolved. 


Obſervation. 


1. The ſolution of iron is of a reddiſh colour, 
and ſticks ſo faſt to the glaſs, that it will 
hardly waſh off. But the other metals above 
named, communicate no colour at all to the 
vinegar. | | 


Zinc and iron looſe their metallic luſtre; the 
firſt becomes dark and blackiſh, the iron 
browniſh yellow, and can never be diſſolved 
all in the vinegar, but leaves the greateſt part 
unaffected behind; ſo that this ſolution may 
only be reckoned like an extraction of ſome 
conſtituent part of the iron. The remainder 
of the biſmuth in this ſolution retains even 
its metallic luſtre. 


2. It being uſual to give to the pewter a hard- 
_ neſs by an admixture of zinc, or of biſmuth, 
or of regulus of antimony ; and as this latter 
does by far not ſo eaſily diſſolve in a weak 


acid, 


% aun Chi. 


acid, like the zinc and biſmuth, it is much 
better and ſafer to take the regulus of an- 
timony to thoſe compounds of which pewter- 
veſſels are made for kitchen uſe. 


PROCESS XIII 


To precipitate ſuch bodies as have been diſ- 
ſolvyed in vinegar. ' 


. Firft Method. 


Precipita- Drop either of a fixed or f a volatile alcaline 

20 * ſalt, diſſolved in water, as much into the ſolution, 
till you fee that no more clouds enſue from the fal- 
lng in of a ſingle drop. Let the liquor ſettle, and 
when clear, pour it gently off from the calx which 
has ſettled ; then edulcorate the calx with warm 
water, repeat this as often as till the water comes 
75 —_— then bring the calx to dry. 


Obſervation. 


I: Since we know that every acid diſolves more 
' readily an alcaline ſalt, than any other 
body, it unites inſtantly with this, and leaves 
that body which it bad diſſolved before, which 
then ſeparates, and falls by itſelf to the bot- 
tom. Yet ſince it is always the caſe that ſome 
particles of that body which produces the 
precipitation, unites and coheres with the 

- ;Precipitated body 3 and. as this is here a ſalt, 
alt wu be Fee from the 8 
* * at 2. Tram 


— 


body, by means of water, which operation is Edulcora- 
called ędulgoration. ; tion, 


2. The bodies which haye been precipitated, 
are called magiſterium, ſometimes, and when 
made of metals, they have the name of crocus, 
or in general ca/x, They differ in colour, 
partly with reſpect to themſelves, partly with 
reſpect to the bodies with which they have 
been precipitated. N 


3. Since ſometimes ſuch bodies which have been 
- diſſolved by a weak acid, may, inſtead of 
alcaline ſubſtances, be precipitated with a 
ſtronger ſort of acid, the ſugar of lead when 
diſſolved in water, may be precipitated with 


4 


oil of vitriol. 


PROCESS XLIV. 


To diſſolve caleareous earths and ſtones with 
| the acid of vitriol. 


| Methad. 

Pour upon quicklime or chalk, or upon a cal Solutions 
careous ſpar, as much ſpirit or oil of vitriol, as to with oilof 
make the ebullition ceaſe, let it remain for ſome vitriol. 
time in a warm place, then pour ſome water to the 
mixture, filter the liquor, then evaporate, and 
bring it into a cold place to chryſtalliſe, and you 
will find fine cryſtals of a feather-like appearance, 
quite taſteleſs and inſoluble in water. 


Obfervation. 
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| Obſervation. 
It has been obſerved that by the aſſaying and 
+ examining of ores and ſtones in cloſe veſſels, 
the ſame kind of taſteleſs and inſoluble cry- 
ſtals haye been obtained, collecting in the 
neck of the retort after a ſtrong fire has been 
given. Theſe cryſtals may then, by all 
probability, not have been contained originally 
in the ore, but, as we may judge from the 
above proceſs. may be ern during and 
with the operation itſelf, that is, from a cal- 
careous earth contained in the mineral, and 
from the vitriolic acid. 


PROCESS XL. 


To diſſolve pertly the clay with oil of vitriol, 
and to make erewith a kind of allum. 


5 Met bad. 3 
Solutions / Pour oil of vitriol upon a white clay in a glaſs 
vitriol, -retort, lay the veſſel in a ſand-coppel, and riſe the 

heat ſucceſſively to a ſtrong degree, When all the 
liquid is over, pour upon the dry remainder warm 

Water, which will extract the ſalt, then filter that 

water, let it evaporate till a pellicle appears on the 
ſurface, and ſet it to ſhoot, and you will find 
very fine tender cryſtals of an aſtringent ſweeriſh 
112 Obſervation. | | 

1. When this ſolution is precipitated with a 


liquified oil of tartar, a calcareous earth w 
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fall down, which efferveſces with every acid 
like the edulcorated earth of allum. This 

calcareous earth muſt therefore be either con- 

cealed from the beginning in the clay, or it 

is produced actually with the admixture of 

the vitriolic- acid. 82 


2. As the cryſtals obtained in this proceſs agree 
pretty near with the allum, and as the matrix 
of allum is an argillaceous earth, or common 

| rock, or a foffil of the clay kind, called 
letten, and as, beſides this, thoſe cryſtals 
obtained in the preceeding proceſs have not 
the leaſt likeneſs with alum; we may conclude 
with all probability that the fundamental 
earth of allum cannot he of a calcareous, 
but muſt be of an argillaceous kind, or at 
leaſt ſuch as is actually contained in clay. 


PROCESS XLVI. 


To diſſolve iron and zinc with oil of vitriol, 
and to make therewith from the iron an 
iron-vitriol, and from the other a zinc- 
vitriol (Gallizen-ſtone.) 


Met bod. 


7. Pour upon iron-filings, or upon the zinc, 
the ſame quantity of oil of vitriol as the metal 

| weighs, and two or more parts of water according 

to the ſtrength of the oil, and it begins immediately 

to diſſolve the metal with a violent ebulition, and 
fo emit thick fumes, which prove from zinc 1 f 
| g Ul- 
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ſulphureous, and from the iron of a garlick-like 
ſmell, and, they may be of the iron or zinc, will, 
if done in a narrow veſſel, take fire if held to a 
lighted candle, and burft the veſſel in pieces, un- 
leſs it is very ſtrong, or the mouth of the glaſs 


immediately ſtopped. 


2. After the ſolution, a black earthy ſediment 
remains at the bottom from both theſe metals; 
before you filter, pour more water to it, to preveat its 
corroding the paper, then filter it, evaporate, and 
{et it to ſhoot, and you will have cryſtals of vitriol, 
which from the iron are of a greeniſh colour, but 
from the zinc, white and much like the ſhootings 


of ſalt· petre. | 


Obſervation. | 

1. When into the liquor which remains aft 
the ſhooting of the iron-vitriol, freſh iron. 
filings are brought and ſome water added, it 
diſſolves the iron again, ſo that this eva- 
porating cryſtalliſing and diffolving may be 
continued as long and often as any part of 
the vitriolic- acid remains in the Hquor. Ac- 
cording to KunckePs experience, there may, 
by this method, more than three pounds 
weight of iron-vitriot be made, with one 

pound weight of the oil of vitriol. 


Zinc-vi- 2. Zinc-vitriol has been made long ago. with- 


_—_ (gal- out ever 8 that this ſemi- metal was 
Kone.) contained in the ſubſtance, But in order to 
1 be convinced of it, diſſolve this vitriol in 


water, precipitate it with an alcaline-ſalt, 
mix the precipitated calx with one eighth 
1 | part 
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part of charcoal duſt, and diftil it out of an 
earthen retort with a ſtrong fire. Break the 
retort, and you will find the zinc in its metal- Zinc 
line luſtre and form in the neck of it. Or 


take the precipitated calx, bring !it in the fire 
with copper, and it will make braſs, Braſs 


PROCESS XLVIL 


To diſſolve filver, copper, lead, tin, biſmuth, 
regulus of antimony, and arſenic, with 
oil of vitriol. | 


Method. | 


Pour upon any of thoſe metals, which ſhall 
either with filing or otherwiſe be made ſmall, and 
put in an alembic, cucuybir, or any — * glaſs, 
twice as much oil of vitriol as the metal weighs, 
bring the veſſel in a ſand-coppel, and let it boil 
nearly to dryneſs; When it has done bubbling, 
it is the ſign that the ſolution is performed; then 


pow warm water to it, and let it paſs through the 
KK warts 


Obſervation. 


1. To the ſolution of ſilver no water muſt be 
added, elſe part of it will preeipitate by 
itſelf, _ 40.1. 

2. So ſoon as water is poured to the ſolution of 
copper, it turns into a bluiſh. green colour, 
and gives after the evaporation and cryſtalliſa- 

6 don, 
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tion, a fine copper-vitriol, and the remaining 
liquor will diffolve more copptr, ſo as it did 
with the iron. 
PROCESS XLVIII. 


To diſſolve part of the mercury with oil of 
vitriol, and to make of it furbitbßh of 
mercury. 

i. Pour upon live quickſilver, in an open ſugar- 
glaſs, as much of the beſt oil of vitriol as the 
metal weighs, bring it in a ſand _— uncovered, 
give firſt a gentle heat, and then riſe it more and 
more till it fumes no more, and a very white but 
exceſſively corroſive powder remains. 


2. Grind this matter, while warm, to a fine 
wder in a glaſs-mortar, and throw it immediately 
in twenty tinies as much warm water, which you 
have ready in a high edulcorating glaſs, and while 
it falls down through the water, it wilt turn into a 


- citron-yellow powder ; ſhake the glaſs well; let it 


ſettle, then pour the water gently off, and other 
warm water upon the powder, and this as. often 
till the powder proves quite taſteleſs, and ſo you 


have the turbith of mercury. 


3. Let all the water collected from the. edulco- 
ration, evaporate, and bfing it in a cold place to 


ſhoot, and you will have cryſtals of mercury. Or 
drop into that water ſome oil of tartar, and a red- 


' Obſervation. 


diſh powder will precipitate. 
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Obſervation, 

1. If the chimney under which this operation is 

performed, ſhould not be of a very good 

draught, it is better to do it in a cloſed veſſel, 

and to diſtil the oil of vitriol off from the 

mercury in order to avoid the moſt pernicious 
and poiſonable fumes, | 


2. The oil of vitriol exerts here two different 


effects upon the mercury; firſt, it diſſolves 


part of it, ſo that this part unites entirely 
with the water: Secondly, it reduces the other 
and greater part of the mercury into a pow- 
der which proves in a great degree fixed in 
the fire, becauſe it melts in a ſtrong melting- 
heat into a blood-red ſubſtance, without fly- 
ing off, | | 


PROCESS XLIX. 


To precipitate the terreſtreous and metallic 


bodies diflolved with oil of vitriol. 


Methed. 


1. This may be performed in the ſame manner 
as has been ſhewn in Proceſs XLIII. either with a 
fixed, or with a volatile alcaly, ſo as likewiſe this 
may be freed again by the other, 


2. This precipitation may likewiſe be performed 
by means of a metal, that is, when 1n the folution 
ſuch a metal is immerſed which the oil of vitriol 


will diſſolve. more readily than that contained in 
| the 


271 


22 Metallurgic Chymifhry. 


the ſolution, for example, by putting a piece of 
iron in the ſolution of copper. And this is the 
- _ principle of the cement. copper, ſo called, as it is 
produced in Hungary and other places from 
1 rings and other waters containing a copper: ſolu- 
tion made by nature. 
Obſervation. 

With thoſe bodies which, according to the in- 
ſitruction given in the ſeveral foregoing pro- 
- += = "ceſſes, will diſſolve again with alcalies, one 

muſt take care to bring no more of the alcaly 

into the ſolution, than the acid requires juſt 

to its ſaturation, becauſe, it added-in a greater 

quantity, the alcaly would diffolve the pre- 

cipitated calx again, Water being poured 

in this ſolution of ſilver, part of it will preci- 

pitate by itſelf, but the other part unites with 

the water, out of which the ſilver may be 

precipitated with aquafortis, or ſpirit. of com- 
mon ſalt; or only with falt-water, 


PROCESS Li 


To diffolve calcareous earths and ſtones with 
the acid of nitre and to make from chalk, 


Balduin's phoſphorus. 
Method. | 
Phoſpho- 1. Pour four parts of ſpirit of nitre upon one 
ris. part of a pure alcaline earth. and it will diſſolve 
with great violence; but no fumes will riſe from 


this ſolution as it docs with metals. 


2. Let 


2. Let the ſolution evaporate in an open glaſs 
veſſel to dryneſs, put the remainder in a flat 
earthen- pan, bring it under a heated muffel, fo 
that at firſt it may only come gently to dry, then 
let it grow red hot; and this matter will from the 
ſun or from any fire become luminous and ſhine in 
the dark, then loſe its light, and receive it again 
when expoſed to the ſun or fire. This phoſphorus 
has its name from the inventor, Balduin. 


When | | | 

The bononian phoſphorus, ſo as all thoſe coloured 
Fluors frequently found in mines, having 

nearly the ſame phoſporic quality, the nature 
of their conſtituent parts may be judged of 
in ſome meaſure from theſe effects. | 


PROCESS Lt. 


To diſſolve filver in aquafortis, and to make 
cryſtals of ſilver. 
| * Method, 125 
1. Take pure ſilver, either beaten in thin lamina, Silver 
or granulated, which latter muſt be made in this cryſtals. 
manner: When melted in a clean crucible, pour 
it in a pail of water through the beſom, ſo called, 
which is, to hold the beſom in the water and ſtir 
it round, while the filver is poured into it, by 


which means it falls into ſmall grains, which are 
for the moſt part hollow within, 


T 2. Upon 
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2. Upon this granulated ſilver pour twice as 
much. of good prepared aquafortis, and imme- 
diately a great many. {mall bubbles will appear 

n the ſilver, which ſoon riſe up, and while they 
aſcend, grow bigger, but ſo ſoon as arrived to the 
ſurface, burſt and diſappear. The aquafortis being 
brought thereby in a motion, grows hot and begins 
in ſome degree to boil, and then it emits red 
fumes, till at laſt it has ſwallowed up all the ſilver 
without changing its colour, but its taſte becomes 


very fiery and extremely bitter and pupgent. 


3. Put ſome more ſilver grains ſucceſſively in 
the ſame ſolution, till you ſee that, after a long 
while ſtanding, ſome ſilver will remain undiſſolved 
at the bottom, whence you may judge that the 
aquafortis has been entirely ſaturated; then bring 
this ſolution in a cold place, leave it there un- 
moved for twelve or more hours, and a ſalt will 
ſhoot of very tender cryſtals and a triangular form, 
conſiſting of fine white plates joined cloſely one 


upon another; they are called /alt of filver, filver- 


cryſtals, filuer- vitriol. They will not readily be- 
come dry. | 


If the aquafortis has not been ſo entirely ſaturated 
as above directed, it will not ſhoot into cryſtals 


until the ſolution is deprived of part of its water 


by. a gentle evaporation. 


Obſervation. 


1. When ſilver is put in any common unprepared 
aquafortis, it turns immediately into a milk- 
white colour, which renders it foul and ſettles at 
laſt a ſmall portion of a white calx at the bottom, 

which 
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which being melted with a fixed alcaline-ſalt | 


produces a corn of filver. The reaſon why 
every unprepared aquafortis ſettles this part 
of ſilver, is owing either to a portion of the 
vitriolic-acid, or of the comman-ſalt which 
has introduced itſelf among the aquafortis by 
the making of it; for both theſe ipirits pre- 
cipitate the ſilver in the ſame white calx after 


it has been diſſolved in the nitrous acid, of 


which. that of the firſt, (the vitriolic acid) 
proves of a refractory, but the calx of the latter 
(the common-ſalr) of a fuſible kind in the fire. 
Before therefore an aquafortis can be uſed to 
make a perfect and clear ſolution of filver, it 
muſt firſt be freed. of that ſpirit of the vitriol or 
of the common-ſalt, which is done in the fol- 
lowing manner: Take a thirtieth or fortieth part 
from the whole quantity of your aquafortis, 
in a litttle phial, and throw as much ſilver 
into it as to be quite ſaturated, and it will 
immediately grow foul and milk white, let it 
either ſettle by itlelf for a day and night, or 
filter it through a paper while warm, then 
put it by drops into the whole quantity of 
your aquafortis, and each drop will produce 
a thick milk-white cloud ; this muſt be lefc 
to ſettle till clear, and then let ſome more 
drops fall into it, and it will make the ſame 
clouds; let it ſettle, and repeat the ſame till 
it makes no more clouds. When all has 
ſettled, pour your aquafortis out from the 
ſettled calx into another veſſel, keep it well 
cloſed with a ground glaſs-ſtopper which fits 
the mouth of it perfectly; and now it is fit 


for the uſe of making a perfect ſilver ſolution, 
T 2 and 
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Prepared and it is called prepared or precip;tated aqua- 


ö | - qe fertis. 

4 | | 

4 2, Moſt filver after it has been diſſolved, leaves 
8 a black powder at the bottom, which powder 


— 


is the gold contained in the ſilver; for gold is 
not affected by aquafortis. Hence gold may 
may be parted from the ſilver by this means. 
This ſeparation is known by the name of 
N parting by the quart; for it has been found by 
Parting experience, that if one third of gold is united 
With ſilver in fuſion, the beſt aquafortis will 
not touch the ſilver; but if the Liver exceeds 
two thirds, that is, by four or more times the 
gold, then the aquafortis diſſolves the ſilver; 
and the more the quantity of filver increaſes 
the greater is the action of the aquafortis 
upon the ſilver; therefore the uſual proportion 
is a fourth ot the gold in weight to the ſilver, 
in which proportion not only the ſolution ſuc- 
- ceeds perfectly well with reſpect to the ſilver, 
but the gold remains then in its native form and 
brightneſs, and even in the ſame figure which 
the lamina of ſilver had when brought in the 
aquafortis, by which means it is leſs apt of 
being loſt then when reduced into a ſmall 
powder. Hence this method is moſtly made 
uſe of by the refiners, and called the parting 
by the quart. ES | 
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3. If the ſolution of ſilver ſhews a greeniſh 
colour, it proves that the ſilver was not pure, 
but contained ſome copper. 


"> = 
_— = 
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4. The ſolution may be diluted with a pure 

water, without being precipirated by it, as it 

was the caſe with the filver — made with 

oil of vitriol: and ſtill after being diluted 
with water, the ſolution remains ſo ſtrong and 
pungent as to ſtain the ſkin black, which ſtain 
cannot be taken off but by rubbing either 

the ſkin off with charcoal, or leaving it time 

to wear off by itſelf. Therefore the hardeſt 
ſabſtances may be ſtained with this ſolution 
before it has been diluted with water, ſuch as 
marble, agat, jaſper, and perhaps china; and 

if thoſe ſtones are covered with wax or any 
reſinous matter as may not be affected by 
aquafortis, then figures are drawn in the wax 

or reſin with a ſharp ſteel point, ſo as to make 

a ſlight inciſion, and the aquafortis poured 
upon it, the figures will be etched into the 
ſtone. If it is done upon marble, and To _ 
moiſtened ſeveral times with the aqua-fortis, 
the ſtaining will enter an inch deep. But if 
the leaſt part of any faltiſh matter ſhould be 
contained in the water with which this ſolution 

has been diluted, the whole liquor turns in- 
ſtantly foul and cloudy. Theretore water or 
any other liquor may very eaſily be dried by 
that means, to diſcover if it has any admix- 
ture of a ſaline kind. 


5. In caſe the ſolution has not been perfectly 
ſaturated with ſilver, but part of it evaporated 
to obtain the ſilver cryſtals, they will contain 
a greater quantity of the acid than the other, 
and therefore are by far more corroſive than 
thoſe made from a ſaturated ſolution. Silver- 

* cryſtals 
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| cryſtals, or even the ſolution of filver being 
evaporated in a flat glaſs veſſel to dry- 


nels, then melted, and poured out into an 
ingot, the ſubſtance obtained therewith is 


Lapis in- called, lapis infernalis, which is made uſe of 
fernalis, by the ſurgeons to corrode and eat away 
proud fleſh. * 


6. The ſame ſilver cryſtals being diſſolved in 
water, and that water, or even the aquafortis 
in which the ſilver has beer diſſolved, is 
poured into water in which ſalt- petre has been 

diſſolved, the ſilver does not precipitate, but 
unites readily witli the ſalt- petre. This mix- 
ture when evaporated and ſet to ſhoot, the 
cryſtals obtained conſiſt of ſilver and ſalt- 
petre united together, and are perfec ly ſimilar 

to real ſalt- petre in form and appearance. 

Ads. This art has been made uſe of by ſome cheat- 

ing fellows in this manner; they. deſire you 

to melt any kind of lead in a crucible, then to 
throw in. ſome of theſe ſalt petre cryſtals, 
when the lead proving afterwards pretty rich 
of filver, they give out to have the lead tranſ- 
muted into ſilver, This deceit is diſcovered 
by diſſolving theſe cryſtals in water, and put- 
ting a piece of copper into the water, and 
the ſilver ſoon falls down and collects upon 

the copper. For, as the nitrous- acid diſſol ves 
the copper more readily than the ſilver, it in- 
ſtantly takes hold of the copper, and leaves 
the ſilver at liberty to fall down and collect 

by itſelf in its metallic form. 


7. Theſe 
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7. Theſe ſilver cryſtals when brought upon a 
lighted charcoal, in which a proper cavity 
has been cut out as a receptacle, they inflame 
tike ſalt · petre, burn away, and leave the 


filver pure behind. 


PROCESS Lit. 


To precipitate the ſilver diſſol ved in the pre- 
ceding Proceſs with the acid of common 
ſalt, and to make from the precipitated 
calx a horn-filver, {luna cornua. 


Method. 


x. Dilute the filver ſolution with four times as Luna cor- 


much of pure water, drop ſome warin water into nua. 


it, in which common falt has been diſſolved, and 
it will immediately turn into a thick milk-white 
liquor; ſhake it and leave it a while to ſettle, then 
drop more of the warm falt-water in, repeat the 
ſame *till you ſee no more white clouds appear 
from any drop of the ſalt water, Then you may 
let it remain to ſettle and clear for ſome hours, 
try once more if a drop of falt water produces 


any cloud, and if not, let it quite ſettle, then 


pour the liquor gently off from the calx, 
which muft be edulcorated with warm and clean 
water, and this as often repeated till the water 
comes off without any faltiſh taſte. Laſtly, let the 
calx boil for a little while with clean water, let it 
ſettle, or paſs through the filter, dry the calx 
gently, which will have increaſed half in weight 
of the filver employed. 

| 2. Put 
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2. Put this calx in a clean crucible, make a cir- 
cular fire round it, increaſe and bring it ſucceſſively 
near to the crucible till it melts, which this matter 
will do very eaſily, then pour it inſtantly out upon 


a ſmooth marble, and you will have a ſhining, 
| opake, browniſh, pretty tough and heavy ſubſtance, 


fimilar in appearance to horn, whence it has the 


name of luna cornua (bern ſilver.) .. 


Ob ſer vation. 


1. The ſalt-water which is added to the filver- 
ſolution, changes the aquafortis into an aqua- 
regis ; and though aquaregis does not touch 
the ſilver, yet the ſalt unites'in this operation 
ſo intimately with it, that it cannot be expel- 

led from the filver by fire alone, like the 
aquafortis, but would, without ſome other 
aſſiſtance, rather render the filver volatile and 
carry it off in fumes if raiſed to a great de- 
gree. To reduce therefore the ſilver and to 
obtain it again from the Jung cornua, ſome. 
ſubſtance muſt be added with which the acid 
of the aquaregis, (which is that of the com- 
mon-falt) unites more readily than with the 
filver ; and this may be done either with a 
fix'd alcaline- ſalt, or with a phlogiſton, ſuch. 
as oil, or any fat ſubſtance ; add, therefore, 
one or the other to the horn- kilver, melt it in 

a clean crucible, and you will have the ſilver 
again without loſs, 


2. If, inſtead of falt- water, a ſpirit of common- 
ſalt is dropt in the ſolution, it makes likewiſe 
an aquaregis, and conſequently the ſame horn- 


filver! is obtained. Another method of making 
5 SA horn 
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zorn-ſilver is this: Take a ſilver calx which 
as been precipitated with copper, mix this 
calx with twice as much of a dry ſublimed 
mercury, pot this mixture in a retort and 
diſtil in ſand-heat with the ſtrongeſt fire. 


Horn- ſilver is no further affected neither by 
aquafortis nor aquaregis, but only the oil of 
vitriol will diſſolye part of it. 


PROCESS LIII. 


To diffolve mercury and lead with aquafortis, 
and to make the cryſtals thereof. 


Method. 
1. Pour one part and a half of a good aquafortis 


upon one part of mercury, ſet it warm, and the mer- Solution 
cury will appear to boil at the bottom of the phial, 7 
and diſappear by degrees. When all is diffolve put urN. 
ſome more mercury in, till at laſt a little of it re- 

mains undiſſolved at the bottom, and then the 
aquafortis is ſaturated. This ſolution remains clear 

and tranſparent like water, is of a very pungent 

taſte, but of no other ſmell than that of the 

aquafortis. 


2. Dilute a common aquafortis with ten times 
as much water, pour fourteen parts of it upon one Of lead. 
part of granulated lead, or upon a calx of lead, 
and it will make a ſtrong ebullition and raiſe a 
white ſcum. When this is over, leaving Avis 
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Cryſtals 4; Pour the ſolution of No. 15 while warm, 


ſome hours to bol, then let it ſettle, cool, and 
paſs through the filter. | | 


of mer- in a cold glafs veſſel, let it ſettle, and a white 
cg. faltiſh tranſparent ſubſtance will collect at the 
bottom. Pour the liquid part off from thoſe ſedi. 
ments into a glaſs veſſel, and let half of its quantity 
gently evaporate, then put it in a cold place and 

it will ſhoot into cryſtals. | 


4. Let the ſolution No. 2, evaporate till to 
Lead the pellicle and let it ſhoot in a cold place, and 
you will find very ponderous compact cryſtals, of 
a ſweetiſh, yet more adſtringent taſte, than thoſe 


made with vinegar, 

Obſervation. 

1. Of all the metals which may be diffolved 
with aquafortis, only filver, lead, and mer- 


cury, can be made into cryſtals by this acid; 
none of the other metals. | 


2. The cryſtals of lead and mercury do not in- 

flame like thoſe of ſilver, nor deflagrate with 

© { phlogiſton like theſe of the ſalt-petre. On 

. - the contrary, the cryſtals of lead rattle and - 

fly in the fire with great violence and danger. 

But when rubbec into a very fine powder, 

then they may be melted in the ſtrongeſt fire 
without any difficulty. 


J: The mercury diſſolved with aquafortis, when 
put in a retort, and the liquid part diſtilled of 
(361 2 
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as much as will raiſe over in ſo gentle a heat 
without coming to boil, a weak aquafortis 
will be obtained in the receiver. If then the 
retort with the remaining liquor is brought in 
a ſand-heat and the fire fomewhat ſtronger 
given, till the red vapours begin to rife over, 

a good and ſtrong aquafortis will be obtained 

in the receiver. It then the receiver 1s 
changed again and the fire increaſed by 
degrees, the receiver will be all filled up with The 
red vapours, and the ſpirit of nitre collected 22 
therein, be of an exceſſive ſtrong kind, fo ſpirit of | 
that many years after it will puſh out red nitre. 
fumes, if it has been kept well ſtopped. 

The fire being afterwards ſuffered to go out by 

itſelf and the retort cooled, a compact deep 

red ſubſtance is found at the bottom, and the 

reſt which has ſublimed up to the neck of the 

retort, of various colours, fome white, yel- 

lowiſh, yellow, greeniſh, and red. This red 
corroſive ſubſtance at the bottom is called Mercu- 
mercurius precipitatus ruber, (the red pre- u Prect- 
Cipitate of mercury.) bie Pit.ruber 


PROCESS LIV. 


To diſſolve iron, copper, tin, biſmuth, zinc, 
regulus of antimony, arſenic, cobalt with 
aquafortis. | 5 


| Method. 
Throw but a little of the metal, which muſt be Solution 


with 


reduced into {mall pieces, in the aquafortis at a agua. 


time, fortis, 
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time, and when the firſt violence of the acid is 
over, another piece, and this ſo long till it will 
diſſolve no more. If iron, zinc, or copper, ſhall 
be diſſolved, the aquafortis muſt be diluted with 
two or, more parts of water, according to its 


ſtrength. 


Obſervation. 


1. One ſhould never put too much metal at once 
in the aquafortis, becauſe the action of the 
acid will be too violent, the aquafortis be- 
come too hot, expell too much at once of its 
ſpirit in red fumes, looſe thereby the beſt part 
of its power, and can conſequently not diſ- 

ſolve the ſame quantity of metal as it may in 

| proportion by the above method. Theſe 

4 fumes will even carry off ſome part of the 
metal; and the ſolution of tin is rendered 

quite unfit to the dying of ſcarlet when ever 
it has thrawn out any of theſe red fumes. 


2. Tin, regulus of antimony, and arſenic, will 
but partly diſſolve, the reſt is only corroded 
into a calx by the aquafortis. 


PROCESS LV. 


To precipitate thoſe metals which have been 
diffolved in aquafortis. 


Method. 


/ 


1. Put in the ſolution another and ſuch a metal 
which the aquafortis will diſſolve more readily 
| | than, 


Metallurgie Cbymiſtry. 2835 
than that which has been diſſolved therein, for 
example; in the ſolution of ſilver, a piece of c 
per; and the aquafortis will inſtantly lay hold of 
the copper to diſſolve it, leave the ſilver, and 
make it fall down in its metallic form. The order 
in which metals are diſſolved by aquafortis, is thus: 

It diſſolves the ſooneſt and readieſt of all, zinc, 
then iron, then arſenic, after this cobalt, then 


copper, then biſmuth, then lead, then mercury, and 
at laſt ver. 


2. Or, drop an alcaline ſalt diſſolved in water, 
into the ſolution, but let it be no more than the 
aquafortis requires to be ſaturated, and the metal 
falls immediately ro the bottom in a fine calx, 
which, when quite ſettled, and the liquor poured 
off, muſt be edulcorated with warm water, till the 
water comes off without any faline or acid taſte. 
But if more of the alcali is put in than the aqua- 
fortis requires to its ſaturation, ſuch calces as are 
affected by the alcaline ſalt, will be diffolved again, 
and then nothing remains of 'the intended preci- 
pitation. | 


3. In the ſolution of lead or of mercury, drop a Wha 
ſolution of common ſalt made with water, and W — OH 
both will precipitate into a white calx. Edul- ted mer- 
corate thoſe calces and dry them gently, cury. 
The calx of mercury is called white precipitated 


mercury. 


4. Biſmuth will precipitate by itſelf only with Spaniſh 
adding about eight parts of water to the ſoJurion, White. 
The precipitated powder is uſed as a coſmetic to 


paint 
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paint the ſkin white, and is known by the name 
* Spaniſh: white, Blanc d Eſpagne. 


Olfervation. 


he Süver may likewiſe be precipitated with 
mercury into a white calx, but as mercury 
diſſolves the filver by itſelf, it conſtitutes an 
amalgama therewith, Upon this operation 
depends that curious preparation of the 
Howe | Arbor Diane; ſo called, viz. Diſſolve one 
. _ of ſilver in two parts of aquafortis, pour 
three parts of water to the ſolution, then put 
two parts of mercury in, and let it ſtand un- 
moved, and there riſes an amalgama up, 
which ſpreading; out in many branches, ſimilar 
to a trete, has given that name of Arbor Diane. 
Bot the following method may be preferable. 
Put an amalgama of ſilver and mercury in a 
phial of fine clear glaſs, put it for a time in a 
gentle heat, increaſe it very gently by degrees 
and in ſome days you will ſee not only a tree 
but a whole buſh in the glaſs. 


2. If a body diflolved in aquafortis ſhall R 
precipitated by another acid, it will ſucceed 
beſt when that acid is of ſuch a Kind as will 
hardly or not at all diſſolve the ſame body 
which has been diſſolved in the aquafortis; or 
if it makes ſuch a compound with the aqua- 
fortis by which the diſſolved body may not be 
affected at all. In the firſt caſe ſilver may 
be precipitated, out of the aquafortis by oil of 
vitriol, becauſe this will not touch the ſilver, 
| EXCEPT 
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except when concentrated and without any 
admixture of water, and even in its concen- 
trated ſtate, it requires a ſtrong boiling heat 
to diſſolve it. In the ſecond caſe, if ſpirit of 
common ſalt is put into the ſolution of ſilver 


it makes an aquaregis, and as this cannot af- 


fe& the ſilver, it muſt likewiſe fall down by 
itſelf. But if you would precipitate zinc with 
common ſalt, or with its fpirit, or with oil 
of vitriol out of the aquafortis, your labour 
would be in vain, becauſe zinc will diſſolve 
with all theſe acids as readily as with the 
aquafortis. ; 


3. The ſame would happen with the ſolution of 


biſmuth made with aquafortis becauſe it diſ- 
ſolves. likewiſe in the acid of common ſalt, 
except when a very great quantity of water is 
added, for, then the. ſolution will rather 
unite with the common ſalt; and then it pro- 
duces another curioſity, which is a kind of 


ſympathetic-ink, and is made in the following 2 


manner: | 
Diſſolve one part of biſmuth, or of its ore, (as 
commonly called) in two patts and a half of 
N pour this ſolution upon one part 

common falr, and diſtil the liquid part 


gently off in a glaſs retort, and the falt which 


remains in the retort is of a blue colour while 


warm, but when cold, turns red. Diſſolve 
this ſalt in a pure water, and pour the ſolution, 


which will be of a reddiſh colour, off from 
what has ſettled at the bottom, which is a 
white inſoluble earth, and the liquor 1s the 


ſympa- 


5 


* 
tic ink 
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ſympathetic ink. Or put that liquor in a re- 
-.. tort, diſtil it off, and a reddiſh dry ſalt will 
remain, which muſt be kept in a phial with a 
grinded glaſs ſtopper, and you have the ſame 


ink'in a dry form. For, if you will write; 
diſſolve but a little of it in water, and it has 


"the ſame virtue as the above liquor. This 
ſolution; when made warm, turns blue, and 
when cold aſſumes its red colour again. 


It is thus uſed: It expreſſes all the characters 


indeed in a red colour while you write, but 


this reddiſh colour diſappears as ſoon as the 
pen leaves them, and the paper appears 


perfectly white and ſmooth, but when held to 
the fire the letters appear in a green colour, 
which when cold diſappears again, and leaves 
the paper as white as before; and this may be 
repeated as often as deſired. | 


PROCESS Lui. 


T 0o diſſolve calcareous-earths and ſtones 


with ſpirit of common- ſalt, and to make 
therewith a fixed ſalt armoniac, and like- 
wiſe Homberg's phoſphorus. 


Metbed. 


1. Pour upon quick-lime or upon chalk ſuc- 
ceſſively as much of ſpirit of ſalt as to have it en- 
tirely ſaturated, ſo that upon a repeated addition of 


— — — 4 it ces 
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the acid in ſwall-quantities; no efferveſcence fur- 

ther enſues 3 dilute then the ſolution with twice as 

much water, filter it, and let it evaporate to dry- Fixed falt 
ls, and you will have a ſalt which eaſily liquifics monie 

in the air, and melts in the fire like wax, and is 

called the fixed ſalt armoniac. 


—= 


2. Make a mixture of ſalt, armoniac and quicklime 
together, put it in a cement fire, or let it melt, 
or diſtil in a retort the volatile alcali way, elixi- 

vate the remaitder with water, filter the liquor and 
evaporate it to dryneſs. Or diſſolve the ſalt ar- 
moniac in water; pour it upon quicklime, diſtil 
the volatile ſalt over, elixivate the remainder, filter 
the liquor, then evaporate, and you have always the 
ſame fixed ſalt armoniac. But care muſt be taken to 

add no more of the ſalt armoniac than the quick- 
lime requires to its ſaturation, elſe part of the real 
ſalt AS) 3 be obtained again among the 
cava 


3. AN? one part of ſalt, armoniac to powder, 
take two parts of quicklime which has crumbled 
by itſelf to powder in the air, make of both a per- 
fect mixture, put it in a crucible, let it melt in a 
gentle heat, which it will do as ſoon as the crucible 
begins to be red. hot. Stir it often with an iron rod, 
elle it will run over during the fuſion. When it 
is in perfect fuſion, immerge ſeveral little bars of 
iron or copper, and the matter will ſtick faſt to 
the metal when cold; or pour the fuſed matter 
out in any veſſel of copper. If you then ſtrike 
thoſe pieces which have been immerged, or the 
mixture which has been poured out, with a hammer 
or * a ſubſtance, every part touched by the 

U ſtroke, 
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ſtroke, will inſtantly appear like pure fire. This 
is called  Homberg's phoſphorus. If you will keep 
Photpho- thoſe” pieces, it muſt be in a warm or dry 

— * becauſe this compound will eaſily liquify 
war 5: -:: UI ett e ou en 


Hom- 


Obſervation. 


Salt armoniac confiſts of a volatile alcali and of 
the ſpirit of common ſalt. Since then this 
ſpirit unites much readier with a calcareous 

* earth than with the volatile alcali, it imme- 
diately leaves off this when brought in the 
heat, unites with the | calcareous earths and 
diſſolves it, while the volatile alcali contained 

in the mixture is entirely ſeparated and driven 
out by the ſame heat. And this is the reaſon 
why the very ſame effect is obtained when you 
diſſolve the calcareous earth with the ſpirit of 
common ſalt already made, or ſtill contained 

in the ſalt armoniac: Or, when you mix the 
falt armoniac either dry, or diſſolved in water, 
with the calcareous earth, and give it then its 
proper heat; except if you deſire to collect 
and to keep the volatile alcali for other pur- 
poſes, for then it is beſt to diſſolve the ſalt 
armoniac in water, and pour it upon the 
calcareous earth. {50h , 


Tf FEES , 


9 
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PROCESS LVIL 


To diſſolve copper, iron, tin, arſenic, regu- 
lus of antimony, zinc, biſmuth, with 
ſpirit of common falt. | 


Method. 


1. Pour upon lamina of copper a common ſpirit _— 
of ſalt, and it will change its colour firſt into rit 
brown, but at laſt into a greeniſh colour, and col- common 
le& a white powder at the bottom. Then pour it ſalt, 
off from this white calx, and the ſame ſpirit upon 
other copper filings or lamina, and it will turn 
again brown at firſt, and greeniſh afterwards, and 
ſertle as before a white calx at the bottom. 


2 Tron and zinc diſſolve by far more readily, 
and with a ſtrong ebullition, in this ſpirit; and 
both theſe metals leave during the ſolution ſome 
black ſediment at the bottom undiſſolved; yet 
upon pouring freſh 1 upon this black remain- 
der, it diſſol ves readily. The ſolution of iron is at 
firſt of a deep yellow, but when entirely ſaturated, 
turns into a greeniſh, which being made warm, 
aſſumes a brown colour. But the Rution of zinc 
remains unchanged without any other colour, 


3. Pour upon filings of iz, of tin-chips from 
the pewterer's, a good ſpirit of common: ſalt, and it 
will make a yellow ſolution. But 4iſmuth muſt 
be ſet warm with the * of common ſalt, and 

2 | the 
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the ſolution will be of a yellow reddiſh colour. 
Regulus of antimony grows, hot in that ſpirit, when 
it is very good and ſtrong, yet dves not diſſolve, 
but only corrodes in a white powder. 1250 c, or 
rather the ul of d#/evic, inuſt be brought to 
boil with the ſpirit, and then a white, light pow- 
der appears ſwimming vn the ſurface, fo Naw baly 
part of the arſenic is diſſolved by that ſpirit. 


v 0 o 
4 ++ % w+ 147 #*. 


Ltd * 8 | Obſervation. 


it row © x, The white powder. which is produced by 
3 the ſolution of ropper, has induced many to 
think that it is filver, or a ſubſtance which 
might be changed into that metal when mixed 
or melted with other fine ſilver: which they 
have concluded from the reſemblance it bears 
with, the white calx of ſilver, and from that 
the Hlver does not diſſolve in ſpirit of com- 
mon falt, - Yet it is notwithſtanding no more 
than a real copper calx, and its precipitating 
in that form ariſes from an admixture of the 
Vitriolic acid, Which has introduced itſelf 
among the ſpirit, of common ſalt by the di- 
| Rlation when firſt made, For, if ſome real 
oil of vitriol is added to the ſpirit of common 
ſalt, and poured upon copper, a great quan- 
tity of the ſame white, powder will be obtain- 
ec, which for the moſt, part will even diſſolve 
in water; and when afterwards evaporated to 
£4 + proper conſiſtence, aſſumes a blue colour, 
„ When cryſtalliſed makes a copper vi- 
+, (rio, The remainder ot the powder which 
will not diſſolve in water may be reduced into 
©, » © copper again upon being melted with a proper 
P kblogiſton. . 
e 
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2. The ſolution of iron when left ſtanding for 
ſome time, depoſits by itſelf a large portion 
of calx, which when melted with glaſs, gives 
it a red colour. But if the ſolution is eva- 

pPorated to dryneſs, a kind of green vitriol is 
obtained, which however liquifies in the air. 


3. Gold, fikver, lead, and mercury do not diſſolve 
in ſpirit of common ſalt alone. For, though 
this ſpirit unites with horn-ſilver, horn-lead, 
and with ſublimed mercury, this combina- 

tion is merely produced by the ſpirit of nitre 

17 1 5 in thoſe metallic compounds when 
in that ſtate, For even when ſilver is entang- 
led with arſenic, the ſpirit of common. ſalt 
will unite with the ſilver, and diſſolye it; 
which may be ſeen by the red filver-ore when 
that ſpirit is poured upon it, and kept for 
ſome time in a warm place, 


PROCESS LVII | 


To precipitate thoſe bodies which have been 
| diſſolved in ſpirit of common ſalt. 


Fele 
Put a piece of copper in the ſolution of tin, iron 


in that of copper, and zinc in the ſolution of iron, 
and the diffolyed metal will precipitate. But in 
general all bodies diffolyed in Pri of common ſalt 
may be precipitated with an alcaline ſalt, except 
zinc, becauſe the ſolution of this latter runs only 


rogerher inte a kind of jelly with che alealine lye. 
S). ON | PROCESS 


PROCESS: Lx. 
To diſſolve calcareous earths and ſtones with 


aquaregis. 


Method. 


Soluti Pour aquaregis upon chalk or quicklime ſucceſ- 

ere ſively as mb. and often ' till f efferveſces no 

regis. more; filter the liquor, and let it evaporate to 

dryneſs; and from the quicklime you will have a 

fixed ſalt armoniac; and from the chalk a ſalt which 

| conſtitutes partly the ingredient of Balduin's phoſ- 
phoras. 2 


Ob ſer vation. 


Since the aquaregis is made up of aquafortis and 
ſpirit of common ſalt, ($. 255) and as each 
of theſe acids diſſolve equally the calcareous 
earths and ſtones, it cannot fail but the aqua- 
regis muſt have the ſame effect upon theſe 

bodies. And although theſe two acids are 
here united together, yet none of them have 
been deſtroyed by their union, but each has 
retained its firſt. property and power, which 
may be proved by diſſolving a fixed alcaline 
ſalt therein: For, upon evaporating and cryſ- 
talliſing this ſolution, partly a regenerated 
ſaltpetre, partly a regenerated common ſalt 
will be obtained. Conſequently, when quick- 
lime has been diſſolved in aquaregis, partly a 
fixed ſalt armoniac, (Proceſs LVI.) and when 
chalk, part of the ingredient to Balduin's 

phoſphorus muſt be obtained, (Proceſs L.) 
. | PROCESS 


th Mit. — Te — 
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PROCESS IX. 


To diſſolve gold in aquaregis, and to make 
therewith a precipitate, called aurum Ful 
minans, 8 | 


Met bod. 


i. Pour five parts of aquaregis upon one part of Solution 


gold beaten into thin lamina; keep it conſtantly in 
an equal, gentle heat, yet by no means boiling. 
When all is diſſolved, put ſome few more of gold 
into it, till at laſt ſome part of the metal remains 
undiſſolved at the bottom. In caſe ſome ſilver has 
been among the gold, it remains at the bottom in a 
black powder, The ſolution is of a deep yellow 

colour, : | 


2. Put ſome drops of oil of tartar in the ſolu- 
tion, till the yellow colour of the. liquor has 
changed into a limpid one, and the gold falls down 
in a fine powder. Edulcorate this powder, and 
dry it very gently with the utmoſt precaution, only 
in a warm room upon a paper, without bringing 
it near the fire, nor even in the ſun : and this pow- 
der is the aurum fulminans, which in the leaſt degree 


of heat fulminates with great violence and a loud fulminam 


report, and diſſipates in the minuteſt particles, 


Obſervation. 
1. If too much of the fixed alcali is poured into 
the ſolution, the calx loſes its fulminating 
power. The ſame aurum fulminans may be 


made 
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made indeed with a volatile alcali, but theh the 
leaſt quantity exceeding the exact proportion, 
diſſolves the precipitated calx again. (See Pro- 
ceſs XXXVI.) It this gold powder is brought 
to Sicharge underneath à large campana 


+. of laſs, all the gold, after the ſtroke is gone 

7 ons will be nd att in its metalline Bf, 
but in very minute partixles. This powder 
may be deprived entirely of its fulminating 
property, by mixing it only, but very carefully, 
with powdered ſulphur; for then it may 

ſafely be brought in the fire to fuſe, and the 


ſulphur will burn away. For. chis powder 


ſeems to acquire this property in ſome meaſure 
from a volatile falt, which is either contained 
already in the aquaregis, or has been employ- 
ed by the precipitation. This reaſon acquires 
tbe more probability from hence, viz. in caſe 
this powder has loſt its fulminating power by 
adding too much of the fixed alcali to the 
ſolution, it will recover that quality onl 
upon being moiſtened for ſeveral times with 
a volatile alcali. Moreover, as the aquaregis 
contains a ſpirit of nitre, which together with 
the volatile alcali, conſtitutes an inflammable 
falt-petre, it is probable that the fulminating 
uality may likewiſe derive in a great meaſure 
fk that circumſtance; But as the vitriolic 
acid of the ſulphur diffolyes much readier 
the alcaline than the acid part of the nitre, 
this vitriolic acid upon being burned with the 
gold powder, unites witk the volatile alcali, 
and therewith the inflammable ſaltpetre is not 
only deſtroyed, but entirely expelled by the 
fire. And from this reaſon this powder 
| may 


may be deprived of its fulminating power 
even by oil of vitriol alone. * 


2. If ſome rags of fine linen are immerſed in 
this ſolution of gold, then made dry and 
burnt to tinder, you will have a powder with 
which the filver may inſtantly be gilded, only 
by rubbing this metal with a wetted cork dip- 


ped in the powder. This is called the gilding + 
without fre; but it waſtes more of the — 
than the gilding with mercury. 


E 

To precipitate the gold diffolved in the pre- 
ceding . proceſs, with copper -vitriol, or 
with yerdigris, 


Method. 


Diſſolve the vitrioi in water, and the verdigris To preci- 
in vinegar, filter either of the ſolution through a pitate the 
paper, pour it- in the ſolution of gold, then dilute gold. 


it with more water, let it ſtand 'till all has ſettled, 
and the gold powder will appear in its metalline 
form ſo bright and pure, that even with antimony 
it may not be made finer; and when melted, 

roves perfectly ſoft and malleable, provided it 
hath been well edulcorated, and no kind of impu- 
rity brought to it by the water or vinegar, &c. 
One part of gold requires about eight parts of the 
copper · vitriol to this precipitation, 


Obſervat ion. 
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Obſervation. 


1. In this operation, the gold is precipitated by 
| two reaſons. Firſt, becauſe neither the acid 
| of vitriol, nor that of the vinegar, can affect 
| the gold; therefore the aquaregis being de- 
ſtroyed by theſe acids, the particles of gold 

are diſengaged, and fall down in a powder or 
calx. Secondly, becauſe aquaregis diſſolves 
q | copper far more readily than gold; therefore 
| the aquaregis takes inſtantly hold of the 
| | copper contained in the verdigris, and fo diſ- 
engages the gold likewiſe to fall down by 


itſelf. 


2. Gold may likewiſe be precipitated into a 
| |. brown calx, with adding a ſolution of mercury 
z made with aquafortis; but this precipitation 

is more troubleſome, more expenſiye, and not 
ſo pure as the former; becauſe part of the 
| mercury, which by itſelf is a powerful men- 
| oy ſtruum for diſſolving the gold, unites itſelf 
 * with the gold, and muſt therefore be again 
| expelled from it by fire, So may likewiſe 
| the gold be precipitated with iron; but as 
| | the iron leaves always ſome of its fubſtance in 
1 a black powder when diſſolved in an acid, 
this part of iron mixes with the gold, and 

renders likewiſe it impure. 


PROCESS 


Motullurgic Clymifry. 


PROCESS, LXll. 
To diſſolve tin in aquaregis, and to precipitate 
with this ſolution the gold into a purple, 
or ruby-red calx. 


Method. 


1. Make an aquaregis of two or three parts of Tin with 
aquafortis, and of one part of common falt, put gold. 


ſome ſmall pieces of tin into it, yet by ſuch inter- 


vals, and in ſo ſmall parts that the ſolution may 


very ſlowly without growing warm, or emittin 
— fates, and the tin wil * the moſt part dit 
ſolve, and leave but a little black powder at the 
bottom. When it will diſſolve no more, pour the 
ſolution off clear and without any of the ſediment; 


let no tin remain too long in this ſolution, becauſe 


it is apt to collect a ſlimy earth or calx at the bot- 
tom. When the clear ſolution has ſtood by itſelf 
for about twelve hours, throw another little piece 


of tin into it, and then the ſolution will ſometimes 


acquire a fine columbine colour. 


2. Dilute this ſolution with a great quantity of | 
water, for example, with a hundred parts; ſtir it 


well with a glaſs pipe or wood, take out ſome of 

that liquor in two ſmall phials; into one of them 

ur ſome more water, and ſtir it again; then let 

in each phial fall one drop of the gold ſolution, 

and that which proves of the fineſt red will be the 

right proportion; after which you may dilute = 
v 
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reſt of the tim ſolution. The gold muſt be diſſol- 
ved in an aquaregis made of three parts of aqua- 
fortis, and of one part of ſpirit of common ſalt. 
Of the tin ſolution commonly two parts are taken 
to one of the gold ſolution, in this operation, 
When you have found the right quantity of water 
which is to be added to the tin ſolution, you may 
then pour the gold ſolution in at once, and ſtir it 
well together, and the liquor will immediately turn 
red; and when it has ſtood for ſome hours quiet, 
then you may put in a few drops more of the tin 


ſolution, for this will precipitate all the remaining 


gold out of the liquor. In about twelve hours 
the ſolution will appear clear, and all the red calx 


Ruby calx has ſettled at the bottom in a fine powder, from 
of gold. which you muſt pour off the water, and edulcorate 


the powder with clean water; collect, dry, and 
keep it, for it ſerves to make the ruby glaſs, and 
the purple enamel upon china- ware. 


Ob ſer vation. 

1. By diſſolving the tin, care muſt be taken that 
the ſolution may not heat in the leaſt, or raiſe 
any red or yellow fumes: for ſo ſoon as this 

happens, the ſolution is no more fit for this 

purpoſe. From this it will appear that theſe 
yellow or red fumes ſhould make one of 
the chief ingredients to produce that beau- 
tiful red tinge with the gold folution, and 
to precipitate it in a calx of the - ſame 
colour. | | 


* 2, By this means gold may readily be diſcovered 
in any metallic or mineral body, though it 
ann 1 "= 
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may contain but the minuteſt part of that 
noble mg 


„ 
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PROCESS LXII. 
To diſſolve copper, iron, lead, biſmuth, arſe- 


nic, regulus of antimony, ZINC, and co- 
balt with aquaregis. | 


- pain. Mel bod. 


ba Biſmuth, orſanie, and regulus of antimony muſt be 
fer warm with the aquaregis, but the other' metals 

will diſſolve cold. Lead diſſolves indeed better 
with aquaregis than with the ſpirit of common ſalt, 
ret che nlut om is not clear, 


Onnen — , 


Since aquaregis is made up of aquafortis and 
ſpirit of common ſalt, it is natural that thoſe 
metals which will diſfolve even in the aqua- 
fortis, or in the ſpirit of common ſalt alone, 
ſuch as copper, iron, and zinc, muſt likewiſe 
diſſolve in aquaàregis. But it is difficult to 
Erlen why gold may be diſſolved with the 
aquaregis, though it is not affected either with 
13 or with ſpirit of common falt when 

each bs 8755 
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PROCESS LXIV. 


To diſſolve mercury with aquaregis and to 
make therewith ſublimed mercury. 


Firſt Method.” 
Diſſolve half a pound weight of mercury in three 


quarters of a pound of aquafortis, let the ſolution 
evaporate to dryneſs, Take ten ounces of decre- 


Pitated common falt, and as much vitriol dried or 


calcined in a warm place into a white powder, grind 
each by itſelf in a mortar of glaſs or marble, then 


mix both very well together, and at laſt mix the white 


powder of mercury to it. Put this mixture in an 


alembic of glaſs, ſo that but a third of its belly may 


be filled up with it, and the neck of the glaſs be 
cut off ſo as to remain but ſeven inches high. Put 


the alembic in a ſand coppel, let the ſand reach juſt 
as far as to be equal with the mixture contained in 
the glals, give firſt a flow fire, increaſe it by degrees, 
till the vapours riſe, which are very poiſonous, 


When no more moiſt damps appear, ſtop the glaſs 
only with a paper, then increaſe the heat ſo as to 
make the ſand-coppel red hot, and with that the 
mercury will ſublime and collect on the ſides round 
the veſſel ; when all is cool, break the veſſel, ſepa- 
rate carefully the ſublimed mercury from the 
other light mellow powder, and keep it dry in a 
cloſed veſſel. 


Second 
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Second Method. 


Diſſolve the mercury in a cucurbit with a ſuffi- 
cient quantity of aquafortis, put afterwards one 
art and a half of common ſalt ſucceſſively in the 


ſolution, apply a helmet to the glaſs, diſtil all the 


fluid part over with a gentle heat ; when dry, in- 
creaſe the fire and proceed with the reſt as above 
directed. . 


Obſervation. | 


1. By the firſt method an aquaregis was pro- 


duced, becauſe the vitriolic acid unites with 
the alcaline part of the common ſalt, and 
frees therewith its ſpirit ſo that it unites with 
the aquafortis. In the ſecond method, part 
of the aquafortis takes hold of the alcaline 
art of the common ſalt, and frees therewith 
Renis its ſpirit, ſo as to unite with the re- 
mainder of the aquafortis, and conſequently 
makes likewiſe an aquaregis. Now, though 
mercury diſſolves but difficulty in aquaregis, 
yet it ſucceeds here by the aſſiſtance of heat, 
y which the aquaregis is deprived of moſt of 
its aquatic parts, and conſequently much con- 
centrated. The ſubſtance obtained is pro- 
- perly nothing more than a vitriol of mercury, 
[£6 it differs from the other made with aqua- 
fortis, chiefly that it is ſemivolatile, whereas 
that made in this. proceſs proves more fixed 
in the fire. It is the ſtrongeſt corroſive cauſtic 
in nature, becauſe it corrodes and eates away 
every part of animal ſubſtance wherever it 
| touches, 
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| touches, whence being the ſtrongeſt poiſon it 
muſt be uſed with the utmoſt circumſpection z 
And ſince two grains are ſufficient to kill any 
- living creature, mouth and noſe muſt be 
bound up with a handkerchief by the grinding 
and pounding, in order to avoid the duſt which 
may ariſe up. Its effects upon metals are 
very peculiar. ae e fe 


2. If to this ſublimed mercury, about the ſame 
quantity of freſh live quiekſilver is added, by 
grinding both together till they unite 

Anto a grey powder, and then this mixture is 
wy brought to ſublime again, a new compound 
is obtained which is called nercurius dulcis, 

Which muſt be quite taſtleſs, otherwiſe it muſt 

be ſublimed once more with adding again 
ſome of the live mercury. The effect of this, 
though ſtill very ſtrong, is by far not fo 
powerful than that of the ſublimed mercury; 
Whence it is uſed with ſucceſs in phyſic if 
applied with proper caution, r 


r ROC ESS Lxv. 
To precipitate thoſe bodies which have 
peen diſſolved in aquaregis. 
e eee e 
I. Proceed after the ſame method as given in 
Proceſs LV. The ſublimed mercury miſt be dil. 
001 ſolved 


1 
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ſolved in water, then a fixed alcali brought in by 

drops, and the mercury precipitates in a red powder, 

which will prove the finer and deeper in colour, 

the purer and ſtronger the fixed alcali has been. 

Hence the ſtrength and goodneſs of any fixed alcali The red 
may be diſcovered by that method, viz. to rub it precipi- 
with ſome of this ſublimate in a little mortar, when tate of 
it changes immediately the mixture into a moſt OEM 
lively deep red colour, | 


2 If you deſire to reduce the ſublimed mercury putyrum 
into its firſt live form again, and to make at the antimonii 
ſame time the butyrum antimomi, add and mix the 
ſame quantity of crude antimony finely powdered 
with the ſublimed mercury, put this mixture, 
when dry, in a retort, apply a receiver, ſecure the 
joints with à paſte of quicklime and clay, diſtil 
carefully and by degrees, and a greaſy matter will 
riſe over which congeals in a kind of jelly or but- 
ter in the receiver, and collects in the ſame form 
within the neck of the retort, from whence it may 
be melted down with holding lighted coals to the 
place, which makes it run down in the receiver like 
butter. If nothing more will riſe over in that degree 
of heat, take the receiver off, apply another, and 
then increaſe the fire for ſome hours to the utmoſt 
ſtrength, and a ſubſtance of various colours riſes 
and ſome mercury in its live and current form 
comes over in the receiver, together with the re- 
mainder of an impure butter N If the Cinnabar 


retort is afterwards broke, you find the cinnabar of anti- 
of antimony ſticking in the upper part next to 
the neck. 


X HO bfſer- 


306 


| Metallurgic Chymiftry. 


Obſervation. 


1. In this operation the greateſt care muſt be 


taken by grinding and mixing theſe ſubſtances 
as well as in caſe any fumes ſhould penetrate 
through the joints of the veſſels, in 
order to avoid in the firſt the duſt, in the 
ſecond the fumes, as being the moſt dangerous 
poiſon. 


. Aquaregis unites much more readily with the 


regulus of antimony than with mercury, there- 
fore it leaves here the ſublimed mercury, takes 
hold of the reguline part of the antimony and 
changes itſelf into a ſemivolatile vitriol of an- 
timony, which has the name of butter, This 


ſemivolatile ſubſtance being gone over, then 


only the ſulphureous part of the antimony to- 
gether with the mercury remains behind in 
the retort, which two diſſolving one another, 
are at laſt with a ſtronger fire ſublimed into 


the form of cinnabar. 


3. If inſtead of crude antimony, the regulus of 


it is mixed with ſublimed mercury, then you 
will obtain a clean butter of antimony, 
and all the mercury in its live form, without 


* Becauſe the antimony has here been added without its 
ſulphureous part, and therefore the mercury riſes all over in its 
live form: Whereas by the other method, where antimony is 
taken crude, the mercury unites with the ſulphur of the anti- 
meny and remains moſtly behind in the form of cinnabar, con- 
ſequently but a ſmall part of it is obtained in its live form. 


PROCESS 
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PROCESS LXVI.. 
To diſſolve copper and iron with ſalt armo- 
niac in the liquid way: 
bo, Met bod. 
Diſſdlve the ſalt armoniac in warm water, and 
boil file- duſt of iron or of copper in this liquor for 
ſome hours, filter it, and part of the metal will be 
diſſolved: The ſolution of copper 2 of a 
ſtyptic nauſeous taſte and of a blui 


that of the iron, of an aſtringent taſte and a red- 
diſh brown colour. 


Obſervation, 

Since ſalt armoniac conſiſts of the ſpirit of com- 
mon ſalt and of a volatile alcali, and as co 
per will as readily as the iron diſſolve in 
either of theſe two menſtrua, theſe metals are 
in this operation diſſolved from a two fold 
cauſe. By the ſame method other metals may 
likewiſe be diſſolved in caſe they are affected 
either by one or both theſe menſtrua. For, 
notwithſtanding the ſpirit of common ſalt 
unites indeed better with the volatile alcali 
than with the metals, and therefore the metals, 

when diſſolved in the ſpirit of common ſalt, 
may be precipitated with the volatile alcali; 
yet the volatile alcali is in this operation too 
ſoon expelled by the motion of the heat and 
boiling, ſo as to fly off along with the ſteam 
of the boiling water before it has time to diſ- 
ſolve the metals and to acquire any degree of 

fixity by that combination, 
X 2 | PROCESS 
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PROCESS LXVIL 


To Ave iron Vin ſalt armoniac in the 
dry way, and to ſublime therewith part of 
the metal. | 


Met bod. 


Rub equal parts of freſh clean iron filings and of 
ſalt armoniac together in a glaſs-mortar, the longer 
the better; and a volatile alcaline ſteam will riſe 
even during the trituration. Put this mixture in a 
pretty large glaſs cucurbit with a wide neck and 
mouth, ſo that the matter may have full room, 
apply a head upon the veſſel, and a receiver to it, 
ſccure the joints with paſte, order the veſſel in a ſand 
doppel and fill it up with ſand till to the border of 
re head. Give firft a gentle heat, and a very 
volatile alcaline liquor will go over. When no- 
thing more riſes in this degree of heat, increaſe it 
o much that the head may grow warm, and then 
ſome white vapours will begin to riſe up at firſt, 
but at laſt the inſide of the Read will all be filled 
with red, yellow, green, and blackiſh: colours, like 
artificial flowers, whence they have the name of 
flowers. Let the ſame degree of heat continue for 
fix or eight hours, and then let it go out and 
cool by itfelf. When cold, you will find in the re- 
ceiver a very ſharp alcaline liquor of a gold yellow 
colour; in the head and its neck, a very tender, 
dry, beautiful and variouſly coloured matter, which 
jnſtantly muſt be put in a warmeddry phial and well 
ſtopped, becauſe it ſoon attracts moiſture, and then 

N 
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it would turn into a ſaltiſh, acerb, gold- yellow, and 
fattiſh juice, In its dry ſtate, it has the name of iron- 
flowers, but when liq uified, it is called liquified i 
of iron At the ſides within the cucurbit, a like 
ſort of ſuch flowers will be found collected towards 
the neck, yet they appear more ſolid and compact, 
as if melted together. Thoſe muſt be taken out 
with the ſame care and kept likewiſe in a cloſe 
veſſel, At the bottom of the veſſel lays a brown- 
red ſubſtance; which proves of a very acerb taſte, 
and ſoon liquifies in the air, into a thick, aſtrin- 
gent, gold-yellow juice, which at laſt, atter a 
yellow powder has ſettled at the bottom, turns 
greeniſh, and is called the ſecond liquiſied metallic oil. 
During the ſolution of this ſubſtance in the air, it 
foams much up, ſo that a ſtrong fermentation ſeems 


to proceed by this ſolution? 


Obſervation, 


1. The ſpirit of commmon falt (contained in 
the ſalt armoniac) begins even during the 
trituration to act upon the iron, ſo that part 
of the volatile alcaline ſpirit is already carried 
off and ſeparated from. the acid part. Bur 
one part of the ſalt armoniac remains un- 
changed with the jron, and takes then in the 


operation that ſame part of the iron up to 


ſublime, which had been diſſolved by the 
ſpirit of common ſalt. 


* The cauſe of this fermentation muſt be the acid in the at, 
which this highly alcaline matter attracts with great rapidity. 


X 3 | 2 In 
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2. In the ſame- manner other metals may partly 
be ſublimed and divided in the moſt minute 
parts by means of falt armoniac; Whence 
this mineral has been given various names b 
thealchymiſts, ſuch as the preying vultur, the 
white eagle, and the key to open the metals. 


PROCESS LXVIII. 


To diſſolve copper, iron, tin, lead, ZINC, 
biſmuth, regulus of arſenic and of anti- 
i mony, with lalt-petre, i in fuſion, 


Method. 


Reduce the metal with pounding, filing, or gra- 
nulating, into ſmall pieces, mix it with as muc 
pure dry ſalt-petre in powder, put the mixture in 
a red-hot crucible, and the ſalt-petre will de- 
mel. as with a en, and deſt roy part of the 
n | 


Obfervatio 


l. Salt. petre inflames with the Fates e part 7 
the metal, and carries part of Fir up with itſel 
And fince by this means one part of the ſalt- 

tre is become a fixed alcali, this will not 
only diſſolve that portion of the metal which 
has been deprived of its own phlogiſton 
during the deflagration, but even that part of the 
remaining metal which bad ſuffered no change. 
hg Proceſs XXVII.. ) 


2 From 
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2. From hence we may ſee that it is very impro- 
per to aſſay ores upon any of theſe metals with 
unprepared fluxes, becauſe the crude ſalt- 
petre will deſtroy a great part of it; beſides 
that by ſo violent a detonation the whole aſſay 
muſt be rendered uncertain and defective. 
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Gold and ſilver e be affected nor de- To refine 


ſtroyed by ſalt-petre, conſequently they may 
therewith be parted and cleanſed from the ad- 


portion of thoſe metals is mixed with the gold 
or ſilver, this end may be obtained by throwing 
a little of a pure ſalt-petre, made warm, upon 
the gold and ſilver in fuſion at a time, then a 
few minutes remain in fuſion with the metal, 
then poured out, and the ſame repeated as 
often as the ſcoria is found of any metallic 
colour. But if a great part of ſuch metals 
ſhould be mixed among the gold or filver, 
then the falt-petre muſt be mixed with ſome 
borax, or a fixed alcaline-ſalt, in order to 
prevent the violent deflagration and the ſtrong 
fumes of the ſalt-petre, as by thoſe ſome 
part of the gold or ſilver would be carried 


Id and 


Flverwith 


mixture of other metals. And if but a ſmall r en 


off and loſt, which is prevented by the faid Eralting 
addition of the alcaline-ſalt, This is the the colour 
principle of exalting the gold in colour and of gold. 


lineneſs. 
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PROCESS LXIX. 


To diſſolve ſuch metals which require a 


ſtrong fire to their fuſion, as ſilver, cop- 
per, and iron, with common-falt, or with 
ſalt- petre, by cementing. Wh 


Method. 


1. Pound a clean fort of bricks, ſuch as are not 
too hard baked, to a fine powder, then fift it, that 


all ſandy or ſtony particles may be parted. Take 


Cements 
powder. 


of this four parts, of colcothar one part, and of 
common ſalt one part, make it into a perfect mix- 
ture, and moiſten it with water ſo much as to be 
made into balls. Or, take four parts of brick- 
duſt, one part of colcothar, and one part of ſalt- 
petre. Thoſe mixtures are called cement, or cement- 
ing powder, | WI = BOY. PEAK + | 


2. Put ſome of this cement into' a cementing- 
box, or a crucible, lay firſt a ſtratum of it abour 
half an inch thick at the bottom, preſſing it even 
and cloſe with the finger; upon this lay ſome of the 
laminated metal, which muſt firſt be well cleanſed 
by making it red-hot, and likewiſe an exact weight 
taken of the whole quantity; then lay another 
ſtrata of the cementing-powder upon theſe lamina, 
prefling it ſmooth as before, then other lamina 
of the metal upon this, and ſo on till the box is 
filled up to about half an inch from the border, 


' which laſt interval mult be filled up with cement- 


ing powder, then a cover put on and well Juted. 


3. The 
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3- The veſſel being filled up in that manner, 
muſt; be put in a place where it may be kept for 
many hours in a continual equal heat, ſuch as a 
glaſs-furnace, or an athanor. The heat muſt at 
rſt be given gently, then encreaſed by degrees, 


yet no more than to make the * juſt moderately 
red-hot, : 


4. After the veſſel has been- ks red-hot for 
about twelve or twenty hours, let the fire go out 
by itſelf, and when cold, open the box, take out 
the cement, and if it ſhould have baked too hard 
rogether, wet it a little with water, then take the 
lamina, as much as is left of their ſubſtance, boil 
them ſeveral times in clean water till the water leaves 
no more taſte of ſalt, dry and weigh them, and you 
will find them conſiderably diminiſhed in weight. 


Obſervation. 


7. Brick-duſt prevents the ſalts from fluxing, 
by which means the fire can act with more 
effect upon the ſaline particles, and expel con- 
ſequently the ſpirituous from the alcaline 
parts. / 


2. If the colcothar is not elixivated, it contains 
part of the vitriol, the acid of which unites 
here with the alcaline part of the common- 
ſalt, by which its ſpirit is ſet free from the 
alcaline part, and acts then upon the metal 
as an acid. By this method even the ſilver 
cannot reſiſt the ſpirit of ſalt, but is diſſolved 
by it, though in the liquid way it is never 
affected by that acid, If, inſtead of colcothar, 
ſalt· petre is taken, rogether with the * 
. FE t, 
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falt, the cement will then a& as an aquaregis, 
becauſe the ſpirit of ſalt- petre unites . in that 
cCaſe as well with the alcaline part of the com- 
mon ſalt, as the ſpirit of common ſalt does 
with the alcaline part of the ſalt- petre, where. 
by both theſe ſpirits are broyght to riſe and 
conſequently make an aquaregis. 


. Upon this principle depends the att of re- 
fining gold by cementing, and is made uſe of 
- when but a ſmall portion of ſilver, of copper, 
or of iron is mixed among the gold; for 
whea ſuch gold is firſt beaten into thin lamina, 
and proceeded with the cementing as above 
directed, thoſe baſe metals are all diſſolved and 
deſtroyed, either by the ſpirits of common 
: ſalt, or by thoſe of the ſalt- petre, which are 
contained in the cementing powder and con- 
fined in the cloſed box, ſo as to act upon 
thoſe metals without any detriment to the 
gold, becaule gold cannot diſſolved 
either by ſpirit of common ſalt, or by that 
of ſalt - petre alone; however the operation 
muſt commonly be ſeveral times repeated. 
Only care muſt be taken that never ſalt- petre 
and common ſalt are brought both together 
in this mixture, becauſe they conſtitute an 
aquaregis, which conſequently would diſ- 
ſolve part of the gold, and this be loft 
among the cement-powder, From this a 
judgment may be formed of all theſe various, 
uſeleſs, ſuperfluous, partly expenſive, and 
often quite noxious mixtures found in ſeveral 
authors; but chiefly to guard againſt that 
otten recommended graduating-cement, ſo called, 


by 
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by which they exalt the colour of gold; for 
this powder always contains a mixture of 
copper, which has been either calcined with 
ſulphur, or is contained therein in the ſha 
of verdigris, copper-vitriol, &c. which fub- 
ſtances being added to the cement, give 
indeed to the gold a deeper colour, but being 
nothing but copper, it ſtands no trial, neither 
with antimony, nor with lead, nor even with 
the common cement. 


PROCESS LXX. 


To diſſolve the acid ſpirits with oil, and 
to make from oil and oil of vitriol a 
RE TT Owe 


Method. 


Put four ounces of a pure diſtilled oil of tur- Artificia; 
pentine in a retort, drop in ſucceſſively one ounce ſulphur 
of a pure oil of vitriol, ſhake always the retorc of 9, 
after a few drops of the oil of vitriol have been 
added, in order to haye it perfectly mixed, During 
this operation, the mixture grows warm and turns 
red, emitting at the ſame time fumes of different 
ſmell. Then keep it ſome days in a warm place, 
after which time order it in a ſand coppel and apply 
a large receiver, and a peculiar oily Rani matter 
raiſes over. The mixture which remains in the 
retort has then the appearance of a melted bitumen 
or reſin, which grows by degrees thicker, and ac- 
quires at laſt the conſiſtence of a bitumous pitch; 
and the ſubſtance in che receiver proves of a ſut- 
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focating ſulphureous ſmell. If a proper regimen 


of fire has been obſerved, a real ſulphur will a 
pear collected in the neck of the retort, > 


Ob ſer vation. 


1. Other ſorts of acids may likewiſe be diſſolved 

with olls, but as they are not ſo replete of 
acidous particles as the vitriolic acid, they 
muſt be taken in greater quantities, as may 
be learned from Proceſs XX XIV, where the 
exact proportion of the acidous and aquatic 
particles contained in acid ſpirits, have been 
given. But a real ſulphur cannot be obtained 
from thoſe as with the acid of vitriol. 


2. From all other ſubſtances in which a vitriolic 
acid is contained, ſuch as tartariſed vitriol, 
Glauber's ſalt, common ſalt, calcined alum, 
&c. a real ſulphur may likewiſe be produced 

| when they come to be united with a phlogiſton. 
For example, let ſome of Glauber's ſalt fuſe 
in a crucible, throw ſome coal-duſt into it, 
and a ſulphureous flame will riſe, leaving a 
brown red matter behind in the crucible. 
Diſſolve this ſubſtance in water, preci- 
itate it with vinegar, and what falls to the 
ttom will be a real ſulphur. As therefore 


— the foſſil kingdom contains ſuch an immenſe 
ton in foſ- quantity of ſulphur in the marcaſitical and 
fils. moſt other ores, it is plain that no ſmall 


quantities of oil and phlogiſton muſt be 
lodged in that kingdom. 


3. From hence we may explain the origin of 
the mineral- bitumen, mineral- pitch, ſea- coal, 
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and amber; and why marcaſites, vitriol; or 
vitriolic- waters are moſt frequently found 
along with ſea- coal. The real cauſe is, that 
all theſe foſſil bodies are chiefly produced by 
the vitriolic acid and a phlogiſton combined 
rogether, and lodged in a proper matrix of 
various earths and ſtone kinds in different 
proportion and quantity. . 


4. Spirit of wine being nothing elſe but a very 


ſubtle oil, unites likewiſe with acids, though 


with ſome more difficulty; and from that 
combination we have the dulciſied ſpirit of 
nitre, of common ſalt, Hoffman's anodyne 
ſpirit, and ſeveral the like preparations for 
medical purpoſes, which may be ſeen in Phar- 
macevtic and other chymical authors. 


PROCESS LXXI. 


To diſſolve ſulphur with expreſſed oils, and 
to make therewith the ba//am of ſulphur, 
ſo called. | 


Met bod. 
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Pour any expreſſed oil of vegetables in an earthen Balſam of 


diſſolve 


glazed veſſel, or in a large pan, put a fourth part ſulphur. 
of flowers of Sulphur into it, bring the veſſel 
over a gentle fire, and increaſe it with care. When 
the mixture is become ſo hot as to make the ſul- 
phur melt, it ſinks down to the bottom, and turns 
into a deep red ſhining juice, but will not yet 
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diſſolve in that degree of heat; increaſe therefore 

the fare a little more, but with the utmoſt caution, 

becauſe it will either take fire, or run over, if 

raiſed the leaſt too ſtrong or ſuddenly; ſo ſoon as 
the the oil begins to fume, then the ſolution goes 1 
on afid diſcovers itſelf with foaming up and raiſing 

an intolerable ſtench, and then it turns into a dark 

red ſubſtance, in which afterwards more ſulphur 

may be diſſolved, when added as above at the 

time it begins to fume. 


a 

| _ Obſervation. n 
1. The puter an oil is the leſs quantity of ſul- 9 
hur it diſſolves; therefore with diſtilled oils 


ardly a ſixteenth part of ſulphur may be 
diſſolved, and with the ftrongeſt ſpirit of x 


wine none at all. | 5 
2. This balſam of ſulphur will unite with a : 


Utility of fix'd alcaline-ſalt, and conſtitute - therewith 
ps a peculiar kind of ſoap, and from this prin- 
INE ciple depends the great utility of ſoap in the 

aſſaying of ores and minerals. For, if any 
ſulphur is contained in an ore, or other me- 
tallic compound, and a fixed alcaline-ſalt is 
only added as a flux, it diſſolves the ſulphur 
and by that makes a hepar-ſulphuris, of 
which we know that it deſtroys every metal, 
even gold; and conſequently no metal, or at 

leaſt not the true quantity will be obtained 

ftom the ore. This inconvenience is prevented 
by the oil contained in ſoap, 


PROCESS 
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PROCESS LXXII. 


To diſſolve lead or its calx . with expreſſed 


Method. 


Put granulated lead, or lytharge, or minium, in __ of 


an earthen glazed veſſel, pour twice as much com- 
mon linſeed oil, or any other the like expreſſed 
oil upon it, give a very moderate heat and raiſe it 
by 22 degrees, and the lead or calx will come 
to fuſe before the oil boils, and when this boils, the 
other will be entirely diſſolyed. In this ſtate it is 
called lead- balſam; if left for ſome time longer to 
boil, it turns into a ſtrong, compact, ſemi-metalline 
ſubſtance, which grows hard when cold, and melts 
again when hot. | 


Obſervation. 


1. This very peculiar ſolution of one of the 
heavieſt metals, in a vegetable oil, proves how 
metals may be entangled with other bodies, 
and likewiſe how they often-may be diſcovered 
in ſubſtances wherein they could hardly be 
ſuſpected. Whence one can never be too 
cautious againſt cheats, and their pretended 
tranſmutation of metals. ' 


39 


2. This lead or the calx of lead, diſſolved in 4 plaſter 


oil, is called mio ung and is uſed with ad- 
vantage for a plaſter in open and other 
wounds 


of it. 
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wounds and ſores, chiefly if in the preparation 
fome ſoap is added. And when boiled to a. 
certain conſiſtence, it gives an excellent ſtuff 
for reſervoirs and veſſels to hold water, either 
with overlaying, joining, or elſe preparin 
them as occaſion requires. And even a whole 
wall, pavement, or ciſtern of ſtone, when 
made hot, and covered with that compound, 
will hold water better than with any other ce- 
ment whatſoever. ; | | 


PROCESS LXXIII. 


To reduce calces of metals into their metal- 
lic form by means of a phlogiſton. 


Method. 


1. Make a clean crucible warm, rub its inſide 
with ſoap; mix horn-ſilver with any oil or fat, 
put it in the crucible; when in fuſion, pour it 
out, and you will have the ſilver without any loſs 
in its pure metallic form. ys, 


2. Mix a calx of lead with as much coal-duſt, 
not by the weight, but by meaſure, pu it in a 
crucible, give firſt a ſtrong fire, but leſſen the heat 
ſo ſoon as the whole ſubſtance is come in fuſion, 


and pour 1t out, | 


3. Calcine blend (blackjack) when before 
picked clean from all ſtony particles, and ground 


to powder, in a pretty ſtrong fire, and ſo long = 
. a 
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all ſulphureous ſmell is driven out; mix it then 
with an eighth part af coal duſt, fill with this mix- 
ture an earthen and luted retort, ſo that. three parts 
of the belly may be full of it; order it in an open 
fire, and diſtil tan hours long, with a ſtrong heat, 
and an aquatic liquor will riſe over into the re- 
ceiver, which proves neither of an alcaline nor acid 
taſte : when quite cooled, break the retort, and the 
zinc will be found ſticking near the neck of the 
retort in its metallic form and ſubſtance, together 
with its flowers collected about the ſame place. 


Obſervation, 


1. In the ſame manner the calx of any other 
metal, except aurum fulminans, may be re- 
duced into its metallic form, only that the 
more or leſs refractory the calx is, the phlo- 
giſton muſt be likewiſe of a more or leſs fixed 
kind, So the calx of tin may be reduced 
with tallow : but a copper calx requires coal- 
duſt, or better the black flux, ſo called; 
which conſiſts of the phiogiſtic part of tartar, 
and of the fixed alcaline part of ſalt - petre. 


2. Zinc, ſo ſoon as it cames in a ſtrong fire with 
a phlogiſton, inflames and diſſipates in fumes, 
T heretore when the aperation is made in' an 
open veſſel, the reduction of the zinc into me- 
tals ſucceeds indeed for a moment, but is 
' deſtroyed again in the ſame inſtant. Since 
therefore thoſe experiments of reducing the 
Zinc into a metal, have always proved fruit- 
leſs, it was ever believed that zinc could 
not be reduced at all from 'its flowers, or 


from its calx, or * the calamine, into 


a 
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The phlo- 
giſton in 


metals 


queſtion- 
ed 5 ; 


2 


into a metallic form. This "oY is, howeyer, 
readily obtained by performing the operation 
in a-cloſe veſſel, ſuch as a retort, and mixing 
the ore, or the flowers, &c. with-coal-duſt, 
as above directed, when, as a volatile ſemi- 
metal, it will by the force of heat be driven 


up, and collect in the uppermoſt ſphere of the 


veſſel, next to the neck, as the cooleſt place, 
in a compact metallic ſubſtance, fogether with 
ſome of the flowers. 


- Hao ſilver may likewiſe be reduced without 
any phlogiſton, by means of a fixed alcaline 
ſalt. The calx of lead, and that of anti- 
mony, will yield to the ſame reduction with an 


alcaline earth, ſuch as chalk. Therefore that 
general opinion, that the calces of metals 


; ſhould recover their metallic form only by 
reſtoring to them that phlogiſton which they 
are ſuppoſed to have loſt, does not ſeem to 


be ſufficiently grounded. For, though it may 


be true that the phlogiſton makes perhaps 
a ſubſtantial ingredient of metals, yet there is 
hardly any phlogiſtic matter neither in the 
fixed alcaline ſalt, nor in chalk; and it is ſtill 
more queſtionable if the horn ſilver has loſt 


its own phlogiſton at all; though it cannot 
be queſtioned that it has been united with an 


acid. And hence it may rather ſeem pro- 
bable that metalline calces ariſe from their 
combination with an acid, and from having 
been deprived of a volatile, perhaps merc u- 
rial part. Since therefore, according to Pro- 
ceſs LXX. a phlogiſton, as well as every al- 
Caline ſalt and earth diſſolves the acid ſpirits, 


A 


a> ac ac ac 


it is my opinion, that the reduction of metal: 
line calces is chiefly effected by that ſolution 
of thoſe acid particles; and that the loſs of 
part of the reduced metal, which happens al- 
moſt without exception by their reduction, is 
owing to that volatile or mercurial part of 
which the metal is deprived by the action of 
fire during the operation. | 


P R OC E S S LXXIV.- 


To reduce iron into ſteel by means of a 
phlogiſton, | 
Method. 


1. Make a powder of wood-aſhes and of ſome 
other ſubſtance which is moſt replete with a phlo- 


as horn, claws, &c. burnt to a black coal in clo- 
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n. 


giſton. ſuch as charcoal; or animal ſubſtances, ſuch 8 


ſed veſſels and pounded, For example: Take of gteel. 


charcoal ſtamped into a coarſe powder, or rather 
into ſmall pieces, one part; of wood-aſhes half a 
part. Or, take of coal-duſt two parts, of calcined 
and pounded animal ſubſtances, ſuch as claws, 
horn, &c. one part, of wood' aſhes one part, make 
a mixture of it, which you may call here your ce- 
menting powder, | 


2. Take an carthen veſſel of aproper height, put 
at firſt as much of this cement powder-in as to lie 
half an inch thick, when compreſſed at the bottom. 
Chuſe a good malleable iron, which ſuffers the ham - 
mer not only when hot, but likewiſe when cold; 
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let the bars not be too thick, and ſome inchey 


ſhorter than the height of the cementing veſſel: 
let the bars ſtand ypright, and half an inch aſunder 
each from the other, and at the ſame diſtance from 
the fides of the veſſel. Then fill the intervals up 


with the powder, ſo as to lye half an inch thick 
gboye the bars, by which the veſſel muſt be juſt 


full when a little compreſſed ; and lute a coyer on 
with a good Jute. 


3. Bring the veſſel in a furnace in which an 
equal heat may be given for many hours; when 
the veſſel is grown red hot, let it remain in that 
degree for fix or eight hours; then take it out 
while in 'full heat, and temper inſtantly the bars, 
while red-hot, in cold water, and they will be hard 
and reduced into ſteel . 


Obſervation. 


1. Why animal ſubſtances are commonly made 
uſe of in this operation is, becauſe experience 
has proved, that they contain not only a 
greater quantity, but in the ſame time a much 
tenderer phlogiſton, which acts far quicker 
and better upon the iron than that of the ve- 
getable kingdom, | 


. By the preparing of the cement-powder care 
muſt be taken to avoid every kind of ſuch 
ingredients which contain any mineral ſul- 
phur, or even ary ſulphureous acid; becaulg 
this makes with the phlogiſton a real ſulphur. 
(Cee Proceſs LXX.) For, this ſulphur would 


Dp 


not only change your fine bar-iron quite into 
a coarſe and raw kind of caſt-iron, but if 
much of the ſulphur is contained in the mix- 
ture, reduce it even into a ſcoria. 
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3. In order to know if your iron has been chan- Trial of 


ged into a good ſteel, temper à piece of it ſteel. 


when red- hot ih cold water, and it muſt turn 


ſo brittle as to fly under the hammer in 


pieces, and likewiſe reſiſt the hardeſt file; 
but when heated and cooled by itſelf by de- 
grees; then it may be ſomewhat touched by 
the file, and bear the hammer in ſome degree. 
By theſe characteriſtics ſteel may always be 
diſtinguiſhed from caſt-iron as well as from 
bar- iron. For, tho* bar-iron when heated 


and quenched in cold water, will likewile grow 


hard, yet it ſuffers ſtill the hammer when 
cold, without flying. But caſt-iron remains 
always coarſe and brittle; it may be hot or 
cold, tempered or not, The hotter the ſteel 
is when tempered; and the colder the water, 


the greater hardneſs it will acquire,  Stee! 


again differs from irori not only in colour, but 
in its texture; for ſteel is of a darker colour 
than iron, and when broke, the grain and 
ſtrya is of a much ſmaller and finer texture 
than that of iron; (hence the appellation of 
feel. grained.) This will appear very plain 

in r caſe when very thick iron-bars have 
been cemented; becauſe then the phlogiſton 


was not able to penetrate through the whole 


ſubſtance, but only the outſides will be con- 
verted into ſteel; therefore when broke, the 
iron within appears plainly by its coarfe 

Y 3 grain 


| 


grain and different colour from the outſides, 
which are finer and darker, The ſame dif- 
ference may be diſcovered when iron and ſteel 
have been forged together into one piece 
for when thoſe pieces are beaten ſmooth with 
the hammer, and then tempered, the different 
20 veins will clearly appear to the eye; thoſe of 
the iron being white and ſhining, and the 
Bond, other of a much darker water-colour. Hence 
cene ſteel, it is thought the celebrated Dameaſcene-fteel is 
made in that manner, viz. by forging iron 
and ftee} together under the hammer, in va- 

rious directions. | = / 


e e e 


To diſſolve metals and ſemi-metals with 
ſulphur, except gold and zinc. 


0. Method. | 
Sulphur 1. Thoſe metals which require a ſtrong fire to 
with me. their fuſion, may only grow red-hot in a crucible, 
tals but the other which will melt in a little heat, muſt 
be brought to fuſe; throw upon either of them 
one or two parts of ſulphur in ſmall lumps in the 
crucible to the heated or fluxing metal; ſtir it, 
and let it well melt together; when the ſulphur 
has burnt away, and you ſee but a little blue flame 
remaining to play upon the melted mixture, you 
may conclude that the ſolution is performed. Iron 
may only be made red-hot and a lump of ſulphur 
Held to it, and it will immediately run down in a 
. | l ſpun- 
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idle ſcoria; whence we learn that by ſul⸗ 
phur, iron is rendered far more Fulible than it is by 
tfelf, 0 
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2. Three parts of a teſtaceous cobalt being With ar- 


mixed with one part of ſulphur, and ſublimed in aſenic. 


proper veſſel, make e. 


Obſervation. 


t. As ores are a compound of metals and ful- Artificial 


phur or arſenic, or of both together, ſome ores. 


have endeavoured to imitate ſuch compounds 
by means of an artificial ſolution z but this 
attempt has not as yet been brought to a great 
degree of perfection. Among many reaſons, 
one may be this, that ores have not yet been 
ſufficiently decompoſed and divided into their 
component parts; and that often they may 
contain, beſides the metals, an unmetallic 
earth. Such artificial ores as are known at our 
time, are glaſs- ore, (vitreous ſilver- ore,) a kind 
of lead. ore, antimony, cinnabar, pyrite, (called 


miſpickel.) 


2. Cryſtalline arſenic will hardly diſſolve with 

the ſulphur; it ſucceeds better with the 
flowers of arſenic : but when both the ſul- 
phur and, the arſenic are contained together in 


an ore, they unite. and diſſolve one another 


very readily, and then an orpiment and red 
arfenic, called ruby arſenic, 1s obtained, 


. Silver, copper, iron, are rendered more 


fulible by the ſulphur, but tin and lead be- 
come 


tation by Cr 


Metallurgic Chymiftry. 


come refractory wich it. Tin may all be re. 
duced into ſcorias by degrees, when ſulphur is 
added ſucceſſively in little quantities. Re- 
gulus of antimony unites difficulty with ſul- 
phur, yet it ſucceeds at laſt, by ſtirring the 


mixture continually during the fuſion. The 


mixture looks, when cold, pretty much like 
a crude ſtriated antimony. Biſmuth proves 
as difficult to unite with ſulphur, as the regu- 


lus of antimony, and rather more ſo. The 


mixture obtained from biſmuth and ſulphur 
has very much the appearance of a crude an- 


timony, and when expoſed for ſome time to 
the open air, is covered with a ſtain of va- 


rious colours, like a rainbow, Cobalt may 


likewiſe be diſſolved by ſulphur, but rather 


difficultly; and then it obtains a yellowiſh 
colour, reſembling a kind of ore found near 


| Freyberg, which commonly but falſely has 


given the name of cobalt. 


PROCESS LXXVI. 


To precipitate thoſe metals which have been 
diſſolved with ſulphur, and to free them 
from the ſulphur. | 


Method. 


1. Let one part of the ſilver grow red hot in a 
ucible, throw two'parts of antimony, either na- 
tive or artificial, into it; let it fuſe well together, 

pour it into an iron cone made warm, and rubbed 


out 
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out with tallow or wax; when cold, take it out, 
break the ſcoria from the regulus, and this will 
contain nothing elſe but the ſemi-meralline part of 
the antimony, that is, its regulus; but the ſcoria 


will conſiſt of all your ſilver, together with the 


ſulphur. 
2. Bring thoſe ſcoria to melt again with half as 


much granulated lead ; pour-it out, and then your 


ſilver will be contained in the regulus, but the lead 
in the ſcoria, 1155 | 


3. Take theſe ſcoria in a crucible, add half as 
much tin, and part of the lead will be in the re- 

gulus, but the tin, with the remainder of the lead, 
in the ſcoria. | | 


4. Thoſe ſcoria bring upon half as much cop- 
per-lamina when they are grown red-hot in 
crucible, let it fuſe 2 well, then pour it 
out, and the tin and lead will be in the regulus, 
and all the copper in the ſcoria. 


5. Weigh theſe copper-ſcoria, take half their | 


weight of ſmall pieces of iron, for example, nails; 
ler them grow red-hot in the crucible, then throw 
all the copper-ſcoria in 3 let it melt together, then 
pour it out, and the regulus will be copper, but 
the ſcoria contains the iron diſſolved by the ſulphur. 


AS 
2 


6. Grind rn ee to a fine powder, ſprinkle Cionabar 


ſome live quickſilver into ir, then grind it ; 
and the mercury will ſoon diſappear, unite with the 

wder, and render its red colour darker and dull. 
Repeat the ſame with adding ſome more mercury, 


and 
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lour. 
will. 
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Parting © 


in fufion. - 
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ahd incorporating it with the arſenical powder, ill 


no more mercury will unite with it, and the pow- 
der is quite changed into a greeniſh or blackiſh co- 


with 


Sublime this powder in a cucurbit, and you 
find white or aſh-coloured flowers, together 
ſome cryſtalline arſenic towards the neck of 


the glaſs, and lower down the cinnabar, which, how: 
ever, is as yet ſtained with ſome part of arſenic.” 


I. 


> Obſervation. 
This precipitation or ſolution muſt not be 


imagined to ſucceed: quite ſo exactly in this 


„ , 


pProceſs; for ſome part of that metal which 
ES has precipitated the other, will always mix 
© With the precipitated z and ſo will likewiſe and 


frequently remain ſome of the latter amongſt 


the ſcoria. However, with the iron this ſepa- 


ration 1s, from a ſulphureous mixture, much 


better and more ee obtained ; becauſe 
iton alone ſwallows, up all the ſulphur con- 
"tained in the mixture. The Tcoria will be 


found more or leſs fuſible according to the 


nature of the metal which has been employed 
for precipitating the other; that is, according 
ds that metal becomes either fuſible or refrac- 


4 
2. 
- 


metals in t 


=" tory with che ſulphur. 


Upon this principle depends the art of parting 
e dry way, or in fuſion, as it is called; 


that is, to free a ſulphureous mixture of one 
or ſeveral metals, from the ſulphur, either by 

means of another metal, or by the aſſiſtance of 
ſuch an ingredient which diſſolves the ſulphur 
muore readily than the metals contained there- 

in. Likewiſe When a compound of two or 
; | more 
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more metals, containing no ſulphur, ſhall be 


ſeparated and parted by means of ſulphur. 


Of the firſt kind is the rough-me/ting, ſo called 
in the ſmelting houſes, and is done either 
partly and chiefly, or entirely and ſolely, by 
the aſſiſtance of pyritical-ores. For the iron 
contained in theſe pyrite will be diſſolved by 
the very ſulphur of the ſame ore, and reduced 
thereby, together with the metalline earth, into 


a fuſible ſcoria, out of which, conſequently, 


—_— —— — ,—— ———————— 


| 


all other metals, they may be gold, ſilver, 


copper, or lead, will fink down and collect at 
the bottom by their own gravity into a regu- 
lus; though in this firſt fuſion they retain {till 
a portion of iron,' of ſulphur, and of the un- 
metallic earth, and therefore preſent them- 
ſelves as yet in a raw and imperfect form, 


whence this mixture or regulus is called by , 
the Germans rough-ſftone. This operation is gone. 


of the utmoſt utility in the art of melting ores 
in great quantities, becauſe by that means the 
ſmalleſt portion of the precious as well as of 
other uſeful metals may be collected from a 
great quantity of poor ores, and reduced into 
the ſmall compaſs of a regulus, out of which 
each may be then ſeparated with profit, which 
otherwiſe could not have been done. From 


hence it appears, that if thoſe pyritical-ores be | 
entirely deprived of the ſulphur by roaſting, | 
they could be of no ſervice at all, but would 
rather become a hindrance in this rough- 


melting; becauſe the ſulphur, as the diſſolv- 
ing agent of the iron and'of the unmetallic 


earth, being driven out by the roaſting, they 


would make now a very refractory and ſtub- 


born 
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born mixture in the fire, and render the ope- 
ration quite impracticable. However, upofi 
conſidering this proceſs more exactly, it will 
likewiſe appear that in ſome caſes it will not be 


improper to give thoſe pyritical ores at leaſt a 


gentle roaſting before they are brought to the 
rough melting. For, iron diſſolves but a 
certain part of the ſulphur z if therefore a 
great deal more of ſulphur ſhoutd be con- 
tained in the mixture, than the iron is able to 


diſſolve, the ſuperfluous ſulphur remains then 


among and mixes with the precipitated metals, 
increaſes therefore the bulk of the mixture, 


and renders it lighter, and by that means apt 


to diffuſe and unite with the ſcoria inſtead of 
recipitating and collecting into a regulus. 
hereas when only that ſuperfluous part of 
the ſulphur 1s driven out by a gentle roaſt- 
ing, the metalline parts will then be brought 
in a leſſer bulk; make leſs rough ſtone, and 
conſequently a great deal of expence and la- 
bour be ſaved. | ke ba 


To this place further belongs the parting of the 


regulus of antimony from its ſulphur by 
means of iron; and in general the precipi- 
tation of metals from ſulphureous mixtures, 
either natural or artificial. For example :— 
Of filver from glaſs-ore, (vitreous ſilver- ore) 
and of lead from its own ore, by means of 
iron: the method of which is thus. Take 
four parts of iron reduced into fmall pieces, 
make them red-hot in a crucible ; put either 
nine parts of the common potters lead-ore, 
(Bley: glanz) pounded only in a coarſe powder, 

| | or 
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or fix or ſeven parts of the vitreous ſilver- ore, 
into it; let it melt well together, pour it out, 
and you will have in the firſt caſe all the lead, 


in the other all the ſilver, collected each by 
itſelf, pure from its ore. 


To the other method, by which ſeveral metals Parting 
may be ſeparated by means of ſulphur, be- gold from 
longs the art of parting gold from filver in fu- the filver. 
fon. For, here the ſilver is diſſolved by the 
ſulphur, and reduced into a ſcoria very ſimi- 

lar in appearance to a vitreous ore, but the 

god which cannot be affected by ſulphur, 

alls to the bottom in a regulus, pure and by 

itſelf, This ſeparation is in ſuch caſes of 

very great utility, when in a large quantity 

of ſilver but a ſmall part of gold is contained, 

ſo that in great quantities it would not pay the 

expence of aquafortis. So is likewiſe the 

ou of gold through antimony nothing elſe but 
pink 4. of —— metals from the gold, as 

being performed by the diſſolving power of 

the ſulphur contained in the antimony ; and 

the antimony is here choſea inſtead of com- 

mon ſulphur, only and chiefly becauſe the 

ſulphur contained in this ſemi-mertal is of a 

greater fixity, as being united with its ſemi- 

metalline particles, than the common ſulphur. 

The reguline part of antimony which. falls 

down and mixes with the gold, may after- 

wards eaſily be driven out by fire. 


3. If therefore a mixture of ſeveral metals ſhall 
be ſeparated one from another, by means of 
fulphur only, it muſt, with reſpect to the 
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order of ſolution ſnewn in this Proceſs, be 
done in the reverſe way, that is, ſuppoſe you 
have a mixture of iron, copper, lead, ſilver, 


and regulus of antimony, in one lump to- 


gether, let the whole compound melt in a 
crucible , when in fuſion, throw ſome ful- 
phur in, and after it has melted for a while, 


pour it out, ſeparate the ſcoria with a ham- 


mer from the regulus, and they will contain 
the iron, but all the other metals will be col- 
lected in the regulus, in caſe you have added 
no more lulphur than the iron did require to 
its ſolution. Let this regulus melt again, 
when in fuſion, throw ſome ſulphur in, pour 
it out as before, and the copper will be in the 
ſcoria; the remaining regulus being brought 
in fuſion again, and ſulphur added and poured 
out as before, the lead will be in the ſcoria, of 
which the regulus being ſeparated and melted 
again, and proceeded as before, the filyer is 
in the ſcoria, and the remaining regulus con- 


ſiſts now of nothing more but of regulus of 


antimony. But when you have ſeparated the 


iron and copper, as above directed, and only 


the lead, ſilver, and regulus of antimony, are 
remaining in the regulus; then you may pro- 
ceed with another method of ſeparation, which 
is thus. The regulus of antimony will fume 
away by itſelf in a gentle fire, and chiefly 
when aſſiſted by air, in the manner as it is 
done with gold by the blaſt after it has been 
fuſed with antimony. Bring therefore this 
mixture of lead, ſilver, and regulus of anti- 
mony, in a crucible, when in fuſion, direct 


the blaſt of bellows upon the ſurface of the 


melting 
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melting matter, and the particles of antimony 
ſwimming on the ſurface, will riſe in brown 
fumes, but the particles of lead and ſilver, as 
the heavier part, will ſink down to the bottom 
and remain ſafe underneath the antimonial 
mixture; till, going on with the blaſt, all the 
regulus of antimony is fumed away, which 
you may obſerve when, inſtead of a brown 
ſmoke, grey fumes rife, theſe being now the 
lead; and then the remaining matter being 
7028 lead and ſilver, muſt be finiſhed upon 
a delt. | 


PROCESS LXXVII 


To diſſolve the ſulphur of antimony by 
means of iron, and to precipitate there- 
with the regulus of antimony. 


Metbod. 


1. Let one part of iron, either in filings, nails, Regulus 
or other ſmall pieces, grow red-hot in a crucible, of 
throw ſucceſſively two parts of crude antimony into antimony 
it, and the iron will ſoon be diſſolved. When it 
is in fuſion, throw a fourth part, in proportion 
to the antimony, of pure dry falt-petre, or of fixed 
alcaline ſalt in, ſtir it with an iron hook, and when 
it flows quite thin, pour it out in an iron cone, 
made warm and greaſed withinſide with tallow, 
knock with the tongs gently at the fide of the cone 
to make the regulus ſettle, then let it cool without 
REC 


Metallurgic Chymiſtry. 


moving, invert the cone and ſtrike at the bottom, 
and the lump will fall out, of which the lower 
part is the regulus of antimony, and muſt be ſtruck 
off from the ſcoria with a hammer. 


2. Pound and grind this regulus to a powder, 
mix it with a fourth part of crude antimony, let it 
melt again, and when in perfect fuſion, throw a 
ſixth part of g dry falt-petre, ſucceſſively in, 
leave it about fix or eight minutes longer in the 
fire, then pour it out, and do as before. If you 
will, this melting with the ſalt-petre may be re- 
peated once or twice more, adding but a fixth part 
of it when in fuſion, by which the regulus will 
be made purer indeed, but looſe at every time 
more of its ſubſtance. The ſurface of this regulus 
preſents the figure of a regular ſtar, s 


Obſervation. 


1. According to the preceeding Proceſs, the re- 
gulus may be precipitated likewiſe out of the 
antimony and ſeparated from its ſulphur by 
other metals, but as the iron unites better 
with the ſulphur than any other meta], the 

- ſeparation ſucceeds beſt with this metal. Salt- 
petre is added chiefly in order to render there- 
with the irony and ſulphurous ſcoria more 
fuſible, which otherwiſe could not ſo eaſily be 
ſtruck off from the regulus when cold, beſides 
that in the ſame time it deſtroys better the 
ſulphurous part of the antimony ; for, ſalt- 
petre detonates with ſulphur, and as by this 
detonation its acid has been expelled and 
then remains in the ſhape of a fixed alcaline 
ſalt, it diflolves, as ſuch, a real part of the 

ſulphur 
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ſulphur and conſtitutes therewith a hepar- 
ſulphuris, which ſwallows readily up che iron 
and prevents conſequently its falling down 
and mixing with the regulus in fo great a 
quantity as it would otherwiſe do. 


. As however ſome part of the iron has mixed 
among the regulus of antimony in the firſt 
melting, ſome crude antimony muſt be added 
again at the ſecond operation, the ſulphureous 
part of which deſtroys then all the iron re- 
maining in the regulus and reduces it to a 
ſcoria. And by this the regulus mult needs 
be entangled again with ſome impurities of 


the ſulphur. 


Therefore it is neceſſary to cleanſe it again 
from that ſulphur, and this ſucceeds better 
with ſalt- petre than with the fixed alcaline 
falt : For, the falt-petre expels the ſulphur by 
two reaſons; firſt, it inflames or detonates 


with it, and thereby deſtroys part of the - 
ſulphur ; ſecondly, it acts likewiſe after the 


detonation as a fixed alcali, and as ſuch dif- 


ſolves the ſulphur. Whereas a fixed alcaline 


ſalt alone diſſolves the ſulphur indeed, but 
makes then a very ſtrong hepar with the ſul- 
phur, which deſtroys a part of the regulus 
itſelf. Hence even thoſe who endeavour to 
purify the regulus of antimony by a too often 
repeated melting, tho? but with ſalt-petre, will 
render it not ſo much the purer, as rather 
deſtroy it, ſo that at laſt little or nothing 
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4. Theſe ſcoria being diſſolved by boiling in 
water, then ſome vinegar dropt in the ſolution, 
a great ſtench will inſtantly ariſe, and then 
a powder precipitates, which when edulcorated 
and dry, is called the gold ſulpbur of antimony, 
becauſe when rubbed upon ſilver, gives it the 
colour of gold. cada nine 6 5 


PROCESS LXXVIII. 
To purify gold from the admixture of other 
metals, with the ſulphur of antimony, or 
to fuſe the gold through antimony. 


Method. 
I. Let the gold grow red hot in a good crucible, 


goldthro* take twice as much of the beſt antimony ſuch as 
anumony has fine long ſtria, pounded into a coarſe powder, 


throw it ſucceſſively upon the heated gold, ſo that 
always the mixture may fuſe thoroughly before you 
throw in' any more. Cover the crucible, for if coals 
ſhould fall in, they would cauſe an ebullition: when 
all the antimony is brought in and in perfect fuſion, 
and ſome ſparks appear to puſh out on the ſurface, 
pour it out into a cone made warm and greaſed with 
tallow, knock a little upon the ſtone or place where- 
upon the cone ſtands to make it ſhake, and by that 


the regulus ſinks to the bottom; when cold, turn the 


cone, take the lumpout, and break the ſcoria off from 
the regulus, which will be of a yellowiſh colour and 
conſiſt of gold and regulus of antimony. All the other 
metals which were mixed with the gold, being — 
| VVV 4; 9. 
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ſolved by the ſulphur of the antimony, are 


contained in the ſcoria, beſides a ſmall portion 


of gold. 


2, Let this regulus melt again in the ſame cry- 
cible with two parts of antimony in the manner as 
you did before, and the gold will. be ſtill purer. 
The regulus obtained may be melted a third 
time, with as much antimony only as the regulus 
weighs, 


3. Bring the regulus in a draught-furnace upon a 
clay teſt, or better in a good ſtrong crucible, to pre- 
vent the falling in of coals,and to have at the ſame time 
better convenience for raiſing the fire when required. 
Give at firſt a gentle heat ſo that the regulus may 
juſt be but in fuſion and ſnew always a bright ſur- 
face, then blow gently with the bellows upon that 
ſurface, and the fumes which roſe before but faint 
and thin, will inſtantly thicken and raiſe more 
abundantly, and leſſen again when you leave off 
blowing. The more now of the antimony is gone 
off in > the more the fire muſt be raiſed, fa 
that the matter may always remain in fuſion and 
ſhew a bright ſurface. When no more fumes are 
perceived, and the gold perfectly flowing, plays with 
a fine green colour on the ſurface, then throw a 
little ſalt-petre and borax from time to time in, and 
when it has fuſed a little while therewith, pour 
it out. 


Obſervation. 


1. Since ſulphur diſſolves every metal, and 
renders it to a ſcoria, except gold and zinc, 
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the gold muſt of courſe be ſeparated and freed 


by that means from all other metals. But the 
common raw ſulphur being too volatile, and 
burning away before it can perform the ſolu- 


tion of thoſe metals in fuſion, antimony is 


taken as a ſubſtance in Which the ſulphur is 
more bound up by its reguline parts and con- 
ſequently more fixed in the fire. This regu- 
line part of the antimony falls then indeed to 
the bottom along with the gold, ſo as to mix 
both together, while the ſulphur diſſolves the 
other metals during the fuſion; but ſince 
that regulus is ſo volatile as to go off in fumes 
when expoſed to a continued heat, it may by 
that means eaſily be driven out from the gold 
as a body which remains always fixed in the 


fire, after the manner before mentioned. Be- 


ſides this, the falling down of the reguline 
part of the antimony during the fuſion, has 
the good effect of collecting the ſmalleſt 
particles of the gold diſperſed among the 
ſcoria. 3 | | 


2. The ſecond and third melting takes place, 
in order to diſſolve ſuch parts of the foreign 


metals as may yet remain in the gold, by a 


| freſh portion of the antimonial ſulphur, For, 


there will after all remain ſome few particles 
of ſilver and copper among that gold which 
has been fuſed through antimony, fo that 
when afterwards diſſolved in aquaregis, com- 
monly ſome ſilver is found at the bottom in a 


black powder. 


zl 
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3. If gold has too large an admixture of other 


metals, then it would require ſo much of the 
antimony, and conſequently ſo great a quan- 
tity of the reguline part of the antimony would 
be communicated to the gold, that the driving 
out the regulus from the gold would take too 
much time and work. To prevent therefore 
this inconvenience, a part of common ſul- 
phur muſt be mixed in that caſe with the 


antimony. | 


. Regulus of antimony fuſes in a much leſs 


degree of heat than gold; the more therefore 
of the former is gone off in fumes, the more 
the fire muſt be raiſed, becauſe the mixture 
owing finer, requires then very near the 
ame heat as gold itſelf. Laſtly, ſome ſalt- 
petre and borax is added in order to deftroy 
whatever may remain of the reguline particles 
among the gold. | 


PROCESS LXXIX. 


To diffolve mercury with ſulphur and to 


make cinnabar of it. 


Method. 


1. Let one part of pure ſulphur, or of flowers of Cinnabe 
ſulphur, melt in a flat earthen veſſel over a very 
gentle heat, take two or three parts of live mercury 
in a ſoft leather, ſqueeſe the leather that ſome 
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of the mercury may paſs through it and ſprinkle in 


ſmall drops all over the melted ſulphur, and the 
matter will become thicker; iſtir it continually with 


a tobacco pipe, then ſqueeſe more of the mercury 
into it, ſtir the mixture, and proceed in the ſame 


manner till all the mercury is brought in, and it 


will become a black ſhining ſubſtance. If it 
ſhould take fire by having raiſed the heat too much, 
cover the veſſel and take it off from the fire till the 


flame is quenched, 


2. Grind this black matter to a powder, put it 
in a cucurbit or a retort, and order it in a ſand- 
coppel, fill it up with ſand ſo as to reach a little 
above the ſubſtance contained in the cucurbit. 
Give firſt a gentle fire, hut raiſe it then as quick 
and as ſtrong as the veſſel can bear; and at the 
uppermoſt part ſome white flowers beſides a black 
ſubſtance will appear, but near the bottom the 
cinnabar. Look into the bottom of the veſſel if 
all or moſt part has ſublimed; and if ſo, let it cool 
by itſelf, break the veſſel, take out the cinnabar, 
which has collected in a ſolid ring by itſelf in the 


lowermoſt part of the veſſel, grind it to an impal- 


pable powder upon the marble. The blackiſh 


matter, which muſt not be mixed with the cin- 
nabar, may be kept for further uſe to the like 


operation. 


Obſervation. 


1. Mercury unites ſo readily with ſulphur that 
even when both are grinded cold in a mortar 
of glaſs or marble, they unite and turn into a 

black powder, though it requires ſome _ 
an 
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and labour, and then it has the name of Zthiops 


Athiops Mineralis. 


2. The quicker the fire is raiſed, the deeper and 
finer will be the colour of the cinnabar. 
Cinhabar however when in whole lumps, 
never ſhews a very bright colour, but looks 
almoſt like a hæmatites. But the finer it is 
ground, the finer and richer it ſhews the red ; 
and if by the grinding it ſhould not prove of 


a fine red, it muſt be ſublimed again. 


3. Sulphur as well as quickſilver, when each by 
itſelf, will ſublime in a much leſs degree of 


heat than when united into this compound, 


Whence we may conclude that the matter 
collected about the cinnabar, muſt be either 


the ſuperfluous ſulphur contained in the 


ture, or that part of mercury which had not 


united thoroughly with the ſulphur. 


PROCESS LXXX. 


mix - 


To diſſolve the ſulphur contained in cinnabar 
by means of iron, and ſo to reduce it 


again into live quickſilver. 


Metbod. 


343 


Grind one part of cinnabar with two parts of Quick. 
iron filings well together, put it in a glaſs retort ſilver, 


and order it in a ſand copple, fill it all up 
land, give the fire by degrees, till the quick 


with 
ſilver 
goes 
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goes over into the receiver in its current form. 
Laſtly, lay ſome hot coals upon the top of the 
retort, to make the quickſilyer, ſticking in the 
neck, run down. The retort muſt in this opera- 

tion lie as much declining with the neck down- 

wards as poſſible, elſe the mercury collecting in 
the neck will fall back into the retort inſtead of 
running forwards into the receiver. The mouth of 
the retort may either be quite immerſed in the water 
which is in the receiver, or at leaſt ordered fo that 
the hot globula of the mercury may fall immediately 
in the water without touching the receiver, becauſe 
otherwiſe they would make the receiver crack 
in pieces. For, the water in the receiver 


ſerves to no other purpoſe than for cooling the 
mercury. f | 


Obſervation. 


1. Sulphur diſſolves indeed every other metal 
ſooner than mercury, except gold and zinc, 
wherefore mercury might as well be ſeparated 
from the ſulphur with copper, tin, &c. to re- 
cover its live form again; But ſince iron is by 
far the ſtrongeſt diſſolvent of ſulphur, and the 
ſame. quantity of ſulphur requires leſs of iron 
to its ſolution than of other metals, it is more 
convenient to take iron to this ſeparation. 
For the ſame reaſon this operation ſucceeds 
better with iron, than with an alcaline earth, 
or with a fixed alcaline ſalt, by making there- 


with a hepar-ſulphuris. (See the following 
Proceſs.) | 


2. From this and the LXXVIth Proceſs appears 
now the order after which metals are to be 
diſſolved 
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diſſolved by ſulphur, viz. the firſt is iron, then Order of 
copper, then tin, after this lead, then ſul- ſolution. 


phur, then biſmuth, after that regulus of an- 
timony, then mercury, and at laſt arſenic, 


PROCESS LXXXI. 


To difoles the fixed alcaline ſalt with ſul- | 
phur, and to make therewith Bepar-ſul- 
pPpburitc. | 


 Methad. 


Make a perfect mixture of one part of ſulphur, Hepar- 
and of two parts of a you dry, fixed alcaline ſalt ; ſulphuris. 
bring this mixture ſucceſſively with a ladle in a 
red-hot crucible; take care that none may be 
brought in *rill the former 'is in fuſion. Stir 1t 
' ſometimes with a tobacco-pipe, cover it then, and 
let it well melt; then pour it out, and a brown 
red ſubſtance, very nauſeous in taſte and ſmell, . 
will be obtained, which when expoſed to the air, 
ſoon turns into a black liquor, and has only from 
its colour the name of Hepar- ſulpburis. 


1 


Obſervation. 


1. The fixed alcaline ſalt diſſolves with every 
acid as readily as with a phlogiſton. In the 
firſt caſe, it makes a neuter ſalt, in the other, a 
ſoap. Since then ſulphur conſiſts of a phlo- 

iſton as well as of a vitriolic acid, it is diſ- 
ſolved by the fixed alcali with reſpect to both | 

188 | 
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its conſtituent parts, and then makes up 4 
compoſed body, _ ſimilar to a ſoap, 
partly to a neuter ſalt. 


2. This hepar-ſulphuris when diſſolved in wa- 
ter, and any acid; even the weakeſt kind, is 
brought into it, its offenſive ſmell becomes 
much ftronger, (like that of rotten eggs) and 
then a white powder precipitates which has 

the name of /ulphur-milk, and is no more than 
a real ſulphur, For, when a fixed alcaline 
ſalt is brought in fuſion, and half as much 
coal-duſt thrown in, the ſame brown-red 
ſtinking matter is obtained. Even ſome few 
drops of oil of vitriol being thrown upon 
burning coals, will produce the ſame offen- 


ſive ſulphureous ſmell, in every reſpect ſimi- 


lar to that of the hepar-ſulphuris.* 


3. Commonly fixed alcaline ſalt diflolves the 
acid of vitriol with more power than any 


Hence when filver ſtains ſo eaſily in ſome places, we 
may conclude, that the air muſt be more replete with thoſe 
ſulphureous-phlogiſtic particles than in other places, and that 
it muſt ariſe from a great abundance of mineral fumes 
communicated to the air either by the uſe of a mineral fuel, or 

the ſmelting of mineral. ſubſtances in great quantities. 
And though the colour of this ſtain communicated to filver, is 
commonly black, yet it may be obſerved as a curioſity, that in 
the royal ſmelting-houſes near Freyberg, in Saxony, thoſe large 
filver-corns which are kept from the aſſays of the richeſt filver- 
ores in the afſaying-office, acquire inſtead of a black, a gold 
yellow colour ſo bright and perfectly ſimilar to gold, that they 
are no more diſtinguiſhable from real gold, after having lain 
for ſome time in that place by themſelves, 
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other ſubſtance ; wherefore every other kind 


of acid may' be expelled from it- by the vitri- 


olic acid, However, in the hepar- ſulphuris 
even the weakeſt acid will ſeparate the vitri- 
olic acid along with the phlogiſton from the 


fixed alcaline ſalt, whence it appears that the 


acid of vitriol diſſolves the phlogiſton with 
more power than the fixed alcaline ſalt; and 
this is further proved when a vitriolic neuter- 
ſalt is brought in fuſion, then ſome coal-duſt 
thrown into it, as from thence an artificial 


+ ſulphur will be obtained. 


4. From this ſolution and from the colour and 


ſmell which it produces, the exiſtence of ſul- 
phur in any foſſile body may be diſcovered, 
by melting it only with a fixed alcaline ſalt in 
A | 


PROCESS LXXXII. 


To diſſolve the ſulphur of antimony with a 
fixed alcaline falt, and to free therewith 
the regulus of antimony from its ſulphur. 


Method. 


Grind three parts of falt-petre, as much of tar- Regulus 
tar, and four parts of a pure crude antimony, each of antim. 
by itſelf to a fine powder ; mix afterwards all three 
ſubſtances well together; bring it in a warm place 
to become thoroughly dry. Of this mixture throw 


but 
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but a little (for example, a quarter of. an ounce) at 
a time, in a pretty large crucible made red-hot, and 
it will inflame with great noiſe and ſprinkling 
ſparks. When this has ſubſided, and the mat- 


ter is become thoroughly red-hot, then throw the 


like quantity of freſh mixture in, do as before, and 
go 0N till all is brought in. Then put a cover on 
the crucible and let it come to a perfect fuſion , 
pour it out in an iron cone made warm and greaſed 
with tallow; when cold, turn the cone, and the 
lump will fall out, which conſiſts of regulus of an- 
timony collected by itſelf at the bottom, but all 
the reſt above it is hepar- ſulphuris. 


. Method. 


1. This operation requires a large crucible, elſe 
| part of the matter would be diſſipated by the 
detonation, and for the ſame reaſon the matter 
muſt be brought in by degrees in ſmall quan- 
tities. But great care mult be taken that all 

has firſt d-tonated and is grown perfectly red- 
hot, before any more is brought in; for if the 
matter which has thus detonated, ſhould become 

in any degree cooler than ordered, it would 
immediately acquire a hard dark cruſt on the 
ſurface, and this ſoon be followed by a terrible 
exploſion capable of killing thoſe near it. 
The reaſon is, becauſe ſalt- petre with the 
phlogiſton and the alcaline ſalt contained in 
the tartar, produces the effect of gun- powder. 


2. Part of the ſulphur in the antimony becomes 
already deſtroyed by the detonation of the 


ſalt· petre; but this ſulphur is afterwards 
| chiefly 
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chiefly and more deſtroyed when the ſalt-petre 
has been reduced into an alcaline ſalt after the 
detonation; and being by that means changed 
into an hepar- ſulphuris, it makes the regulus 
of antimony, as being now freed from its 
ſulphur, ſink down through the ſcoria to the 
bottom by its own gravity, leaving the ſul- 
phur in an united and diſſolved ſubſtance 
with the alcaline ſalt behind as an hepar-ſul- 

Phuris. The regulus preſents upon its ſur- 
- face a ſtar, becauſe it is made up of a ſtriated 
texture, which from the narrow and pointed 
centre at the bottom extends into a large flat 
and round ſurface at the top. This regulus 
being melted again with a fixed alcaline falt, 
it will make another ſuch ſcoria or hepar- 
| ſulphuris, and is perhaps never to be freed 
entirely from its ſulphur, and therefore al- 
ways remains a brittle ſemi-meralline ſub- 
ſtance. 


PRO CE SS LXXXIII. 
To diſſolve metals with hepar-ſulphuris. 


Method. 


Let thoſe metals which require a ſtrong fire to Hepar- 
their fuſion only grow red-hot; but ſuch as will ſulphur. 
fuſe in a little heat, come to flow; throw ſucceſ- 

. ſively four parts or more of hepar- ſulphuris, made 
warm, and reduced into a fine powder, into it; and 
| if 


4 


We 
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| if gold, twelve or more parts. | Let it fuſe and 
work a few minutes longer in the fire, and pour 


It out. ; 
Obſervation. | 
Why it . Gold, diſſolved with hepar-ſulphuris, preſents 
deſtroys ' 4 brown-red ſubſtance, which when diffuſed 


all metals in water and filtered, leaves a brown-red pow- 
der in the filtering paper, which conſiſts indeed 
moſtly of ſulphur, yet contains ſome of the 
gold likewiſe. The filtered ſolution acquires 
a deep yellow colour, ſimilar to a ſolution of 
old made with aquaregis. Upon pouring 
on vinegar into it, it precipitates a powder, 
which is the gold diſſolved by the ſulphur ; 
edulcorate this powder, and bring it when 
dry, in a crucible z; make it red-hot, and the 
remaining ſulphur will be expelled, and the 


gold be obtained again. 


And even 2. Though gold may not be diſſolved by ſul- 
gold. phur alone, but burns away without affecting 
1 in the leaſt this noble metal; yet we ſee in 
this caſe that when the ſulphur has been 
bound up, and acquired a greater fixity by 
a fixed alcaline ſalt, it is then able to diſſolve 
the king of metals, and to deſtroy it into a 


mere ſcoria. 


| 3. Other metals are partly ſwallowed up by the 
| | hepar-ſulphuris, and fink moſtly by themſelves 
* _ down along with the ſulphur, partly, ſuch as 
| filver, lead, copper, and iron, attract the ſul- 
- | phureous part out of the hepar-ſulphuris, and 

= make therewith a brittle regulus. 


4. With ſome metals the alcaline ſalt will in- 

** deed perform partly that ſolution, (See Pro- 
ceſs XXVIII.) Yet the chief power of the 
hepar-ſulphuris ariſes from the ſulphur being 
united and fixed with the alcaline ſalt.— 
Whence it follows, that the more of ſulphur 
it contains, the more it will be able to 
diſſolve. | 5 


PROCESS LXXXIV. 
To diſſolye metals with arſenic. 
Met bad. 
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Reduce thoſe metals which require a ſtrong fire Arnie. 


to their fuſion, into filings or thin lamina; then 
make a mixture of arſenic, of a fixed alcaline ſalt, 
and of any ſubſtance which contains moſt of a 
phlogiſton, ſuch as coal-duſt, ſoap, or tartar: 
make with this mixture and the metal a good cru- 


cible full, fratum ſuper ſtratum; apply a cover 


with a ſmall hole at the top; give firſt but ſuch a 
heat as the arſenic will bear without diſſipating in 
the fire, then raiſe the fire ſuddenly, and ſo much, 
that all may come in fuſion, Or, if you will, mix 
only the metal with an equal part of tartar, and 
half a part of arſenic ; bring the mixture in a cru- 
cible which 1s already red-hot, and melt it inſtantly 
with a quick fire, and the ſame effects as above 


Nai 


But | 
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But theſe metals which will melt. in a little heat, 
may come in fuſion, and the arſenic in powder be 
thrown in. 


| Obſervation. 


1. This is the uſual method to change copper 


into a white metal. However, if but a {mall 
part of the arſenic 1s added, the copper will 
not acquire the deſired whiteneſs ; and when 
too much, the colour will be white indeed, 
but then it grows brittle. Yet this brittleneſs 


may in ſome meaſure be helped, by melting. 


ſuch a mixture which contains too much of 
the arſenic, for ſeveral times again with ſome 
| tartar and borax, becauſe this will extract the 
ſuperfluous arſenic from the copper. Yet it 
remains {till nothing elſe but copper, which in 
the air ſtains into a black and dull colour. 


Tin with arſenic falls ſoon into a calx or 
aſhes, in which part of the arſenic remains 
united, Bur that part of the tin which will 
not calcine with the arſenic, preſents a very 
white and bright metal, of a foliated texture, 
and reſembles pretty much zinc in its form, 
but not in its other properties. 


Lead with arſenic works and fumes in a much 
leſs heat away, than when by itſelf. Part of 
the lead goes off in fumes, but the other part 
vitrifies into a yellow ſaffron glaſs or K. 
tharge, and what remains is a brittle, dark - 
coloured kind of lead. 


4. Gold 


| 
| 
| 
| 
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4. Gold and filver grow brittle with arſenic; "My 
and if driven out with a ſtrong fire, is able to 
carry off part of the noble metal with the 
fumes. | 


5. Arſenic diſſolves the ſooneſt and readieſt of 
all, iron; then lead, then tin, and at laſt fil- 
ver. Hence all the other metals may be 
freed from arſenic by iron, Cobalt and ar- 
ſenic make. a blackiſh ſhining mixture, and 
diſſolve readily one another, though ſome will 
aſſert the contrary. | 


PROCESS LXXXV. 
To diſſolve metals with regulus of | 

antimony. 

Method. 

Such metals as require a ſtrong fire to their fu- "I 
ſion, muſt be made red-hot in a crucible; but the — 2 
other which will melt in a little heat, may be 
brought to fuſe; throw the regulus of antimony, 
when reduced into a powder, to the metal, cover 
the crucible, and give quickly a ſtrong fire in pro- 
portion as the metal requires. 


Obſervation. 


1. Regulus of antimony diſſolves the metals in the 
ſame order as arſenic, viz. firſt and moſt rea- 
dily iron, then copper, then lead, then tin, 

and at laſt ſilver. 
Aa 2. Regulus 
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2. Regulus of antimony, when kept in a continual 

And proper heat, diſſipates moſtly by itſelf in 

| " fumes, though flowly. But when an 1 

air is applied to ſtrike upon its ſurface in 

| fuſion, then it will fume away with great 

| diſpatch. Whence this method may be uſed 

| to advantage whenever it is to be driven out 

from ſuch metals with which it had been 
united. 


3. But as likewiſe other metals are much ſooner 
diſſolved by ſulphur than by the regulus of 
antimony; the ſeparation of this regulus from 
ſuch metals may conſequently be performed 
with ſulphur; | 


PROCESS LXXXVI. 


| Io reduce antimony into a glaſs, and to diſ- 
1 ſolve there with the metals.“ 


' Glaſs of 1. Crude antimony being pounded into a coarſe 
antimony powder, bring it in a flat earthen unglaſed veſſel; 
make a gentle fire under it, ſo that the antimony 

may only fume without melting, and ſtir it con- 
tinually. If in this degree of heat no more fumes 

will ariſe, increaſe it a little, and proceed in that 

manner further on, till the fumes are all driven 

out, and you will have an aſh-grey calx; or if it 


| | has been calcined at laſt with a pretty ſtrong heat, 


Except gold and biſmuth. 4 
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the « calx will be of a yellowiſh colour. If the an- 
timony ſhould bake or melt together in lumps, 
which in the beginning it will readily do, it muſt 
be taken off and ground again. The fumes which 
riſe during the operation are very noxious, it muſt 
therefore be performed either in the open air, or 
under a chimney of a very good draught. 


2. Bring this calx in a crucible, cover it that no 
coals-may Fall in, let ir come to flow quite clear, 


and a few minutes remain in fuſion ; then pour it 


out upon a dry and warmed marble, and you have 
a dark yellow, ſemi-pellucid glaſs. 


3. Let thoſe metals which require a ſtrong fire 
to their fuſion, grow red-hot in a clay-teſt or flat- 
pot under the muffel; and ſuch as will flow in a 

ittle heat, let them come in fuſion ; put this glaſs 
1 it when before ground to a fine powder; let 
it flow perfectly clear together for a little while, 
and the metal will be deſtroyed and vaniſhed more 
or leſs according to the different property of the 
metal. But biſmuch ſuffers no alteration with this 
glaſs. 


Obſervation, 


1. This glaſs is not only a powerful diſſolvent 
of earths and ſtones, but likewiſe of metals, ſo 
that gold only and biſmuth may not be af- 
teted by it. Whence in the aſſaying of ſuch 
ores as are interſperſed with antimony, it 
often happens that little or no metal will be 
obtained, For, while you give to ſuch ores 

a gentle roaſting, the antimony is thereby re- 

| Aa? duced 
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duced into a calx; this turns then by the 
ſubſequent fluxing of the ore, into a glaſs of 
antimony, and conſequently the metal con- 
tained in the ore, or part of it, muſt needs be 

+ deſtroyed. Beſides this, the antimonial regu- 
lus, even before it is deſtroyed, is able to 
carry off part of the metal in a ſtrong fire, 
aſſiſted by the action of the air. But when 
this regulus 1s firſt precipitated along with the 
other metals by means of iron, or irony ores, 
and then ſuffered to go very ſlowly off in 
fumes, according to.the method given in Pro- 
ceſs LXX VI. then the perfect as well as im- 
perfect metals may be obtained almoſt without 
any loſs. : . N 


2. In phyſic this glaſs is uſed for an emetic, viz. 
by pouring wine upon it in a bottle, and 
leaving it with the wine for ſome time toge- 
ther, by which the wine acquires the property 
of vomiting, without any perceptible decreaſe 
of the mineral glaſs. Beſides this, various 
other medicines are prepared from antimony, 


PROCESS LXXXVI. 
| To diſſolve metals with biſmuth. 
Mer bod. 


Thoſe metals which require a ſtrong fire to their 
fuſion, put along with the biſmuth in a covered 
crucible; but ſuch metals as will melt in a little 

| heat 
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heat, may be fuſed with the biſmuth in an * 
crucible. 


Obſervation. 


1. Biſmuth being brought to ſuch metals which 
by themſelves will not melt but with a ſtrong 
fire, renders them fuſible, ſo that they will 
flow in a far leſs heat, But then they become 
brittle, and acquire a whitiſh colour. To 
lead it gives a very peculiar property, viz. 
when united with biſmuth in fuſion, and then 
an amalgama is made with this mixture and 
mercury, the lead unites ſo intimately with 
the mercury, that it will for the moſt part go 
with the mercury through the leather. The 
ſame amalgama being kept for ſome days in a 
gentle warmth, it expels the biſmuth by itſelf 
in the form of à white powder, but the lead 
remains in the ſame rarefied ſtate among the 
mercury.“ 


Though biſmuth and zinc bear a great re- 


ſemblance to one another in their ſemi-metal- 


lic form, ſo that ſome authors confound theſe 
two minerals frequently, and mention both 
promiſcuouſly for the ſame thing; yet they 
are ſo very different genera, chat they will 
even not unite in fuſion, though aſſiſted by 
mechanical motion. For, notwithſtanding 


This is a ſecret practiſed by thoſe who deal with mer- 


cury, as this is conſiderably increaſed by it in weight, and may 
not be diſcovered but by ſubliming the mercury, 


A a 3 they 
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ae fe ſeem to have diſſolved one another, after 
ing fuſed together, yet the contrary is ſoon 
diſcovered by Jed the mixture aſunder 
with the hammer, becauſe they then are found 
only ſticking together; ſo that the zinc 
makes the uppermoſt and biſmuth the under- 
moſt ſtratum. Moreover, when this mixture 
is brought to fuſe in a very gentle heat, the 
biſmurh, as the eaſieſt to flux, will run like 
water, while the zinc remains entire and may 
be taken out with the tongs unaltered. 


3 3. If you deſire to recover the biſmuth from 

55 - thoſe metals with which it has been united, 

without any loſs, proceed after the method 
g1ven in Proceſs LXXVI. * 


4 Biſmuth being united in fuſion with other 
metals or ſemi-metals, each equal parts, the 
mixture will always retain the texture of biſ- 
muth, except with tin, to which it commu- 
nicates only a liner grain. e 


PROCESS LXXXVII. 
To diſſolve metals with zinc. 
Method. | 


ng Reduce thoſe metals which muſt be fuſed by a 
ſtrong fire, i into filings or thin lamina; let them 
grow red-hot in a crucible, then melt the zinc by 
itſelf! in another pow and pour into it the l. 

meta 


metal; throw ſome tartar and powdered glaſs to it, 
and raiſe - the fire ſuddenly. But the other metals 
which will melt by a little heat, may come in fu- 
fion, and the zinc thrown into it, and the mixture 


will ſoon melt together. 


Obſervation. 


1. Zinc being brought in a ſtrong fire, it in- 
flames, and burns with a violet-coloured 
flame, and ſo diſſipates, partly in fumes, partly 
colle&s in white flowers, For this reaſon, the 
fire muſt in this operation be ſuddenly reid 
before it has time to fly off: and this is at the 
ſame time prevented by the tartar and glaſs, 

which ſwimming at the ſurface, prevents its 
volatility. | 


2. Lead and tin looſe partly their malleabilicy, 
more or leſs, according to the quantity of 
zinc which has been added. Copper obtains 

na gold yellow colour with the zinc; and if 

- more of the zinc is added, the colour will be 
the finer, but then it grows the more brittle; 
and if the zinc is added in leſs quantity, it re- 
mains indeed more malleable ; bur then the 
red copper colour prevails again. 


* the mixture is made of four to ſix patts of 
copper, with one part of zinc, it is called Pri 
prince-metal. If more of the copper is taken, N 
the mixture will be a deeper yellow, and then 


uw! for tompac; ſo as even copper: by itlelf Tompac, | 
as 


given that name when only its ſurface is 


ſtained by the fumes of zinc with a gold yel- 
low 
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Gilding low colour; which is done by mixing flowers 
. of zinc with coal duſt, ys why, that mixture 
With zante into a heated muffel, and then holding imme- 


Braſs, 


— 


diately a piece of red-hot copper in the fumes 
or flowers riſing from the zinc. 


PROCESS LXXXIX. 


To diſſolve copper with zinc when in its 
ore, and to make braſs of it. 


Methed. , 


Pound lapis calaminaris to powder, take one 
part and a half of that, and as much of coal-duſt, 
(by meaſure not by weight) mix it well together, 
moiſten it a little with water, take a crucible or an 
veſſel which may bear a melting heat, fill it with 


this mixture, ſo that part of the copper-lamina lie 


among the powder, but all the top be covered with 
theſe lamina likewiſe, then cover the copper which 


lies uppermoſt with coal-duſt, and upon this lay 


plenty of charcoal, Give from one to two hours 
a gentle heat, raiſe then the fire ſo that the pot may 
grow red-hot, and in that degree let it remain for 


ſome hours. Then take the veſſel out, let it cool 


by itſelf, or if there is a great quantity, pour it out 
in a warm ingot z the copper will be changed into 
a yellow metal, (braſs) and has increaſed in weight 
and bulk, ſometimes from a fourth to a third, 


Obſervation. 


x. In this operation a double proceſs of chy- I 


miſtry or metallurgy is at once performed. of mak- 


Firſt, the zinc is melted out of its ore in its ing braſs, 


metallic form, and then it is immediately, and 
at the ſame inſtant united with the copper. 
For, when the calamine is mixed, as above- 
ſaid, with coal-duſt, and diſtilled in an earthen 
retort, the zinc is obtained by itſelf in its 
metallic form. (See Proceſs LXXIII.) As 
therefore the zinc in the preſent operation 
is likewiſe reduced in its metallic B, it 
would all diſſipate again in fumes, if the 
mixture which lies above did not obſtruct its 
way; ſo that ſtill ſome part of it goes off, 
as appears by the zinc flowers which always 
collect in theſe furnaces. But as it meets with 


the heated copper above in its way, it pene- 


trates that metal, diſſolves, and unites with it, 
increaſes its bulk, and changes its colour into 
that of braſs; (ſee the obſervation of the pre- 
ceding proceſs) and then the copper is ren- 
dered ſo fuſible by this ſemi- metal, as to flow 
in a far leſs degree of heat than by itſelf. 


This metal, called braſs, being made in this 


manner, remains perfectly tough and malle. 
able when cold. But if it is made by uniting 
the zinc in its metallic form with the copper 
in fuſion, then it makes a brittle metal. The 
reaſon of this difference is probably this, that 
when the zinc is in its ore, it penetrates the 


copper 


— 1 
| 
'- 
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copper only by degrees with its fumes, and 
unites therefore more intimately with it; 
whereas when both are united in their me- 
talline ſubſtance, it cannot ſucceed with the 
ſame effect.“ Beſides this, zink as it is ſold 
in warehouſes, is frequently adulterated witl, 
other ingredients, ſuch as will render the cop- 
per brittle; though ſuch zinc may eaſily be 
cleanſed of all thoſe impurities by means of 
ſulphur, becauſe this and the gold are the 
only metals which can not be affected by 
ſulphur in fuſion. Braſs, and any of the 
above yellow metals, looſe their malleability 
entirely ſo ſoon as made moderately hot, fo as 
to break in pieces by the leaſt rouch with 


the tongs. A 

3. There are ſeveral other mineral ſubſtances, N 

be ſides calamine, of which braſs may be made, - 

beingeither naturally or artificially impregnated 28 

with zinc, ſuch as black blend, red blend, ſoot 8 

of braſs founderies, (called oven- bruch) flowers * 

of zinc; only with this difference, that ſome Pp 
produce more, ſome leſs of braſs with the cop- 

per, or that they give it a finer or a worſe * 

colour. Some of thoſe ores or compounds, if B 

they contain ſulphur or arſenic, or both to- i 

gether, muſt firſt be roaſted, becauſe both, £ 

the ſulphur as well as arſenic, would not only n 

diſſolve the copper, but uniting therewith 4 

* F would rather think that the zinc has loſt in its prepara- 2 

tion that mercurial part which is originally 9 in the 2 

ore and which unites ſo readily with the copper and preſerves a 

its malleability. W874 2 5 | n 


during 
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during the operation, render it a baſe metal. 
However it cannot be helped but great part of 
the zinc itſelf muſt be driven out and loſt by 
or 


PROCESS XC. 
To diſſolve the metals with lead. 


Met bod. 


1. Let the lead come to work and fume in a 
clay-teſt or in a crucible, put then the metal, either 
copper, ſilver, gold, &c. into it, which muſt be 
reduced into thin lamina or ſmall pieces, and the 
driving and working of the lead will inſtantly in- 
creaſe, i that thoſe metals which would require a 
much ſtronger fire to their fuſion by themſelves, 
will be ſwallowed up and diſappear- almoſt 
A 


2. Tin and lead diſſolve one another wich little 
more heat than what they require to their fuſion. 
Bur if the fire is but raiſed ſo much as to make the 
veſſel moderately red-hot then both are deſtroyed 
and reduced into a calx, which is either of a white, 
yellow, or reddiſh colour. If this calx is removed 
from the ſurface with an iron ladle, the ſurface 1s 
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3. With cobalt, the lead unites but in a very 
imall quantity, moſt part of the lead adhering only 


to the cobalt, which as the lighteſt is found 
uppermoſt, when cold. f 


Obſervation, 


1. Lead diſſolves gold and ſilver ſooner than 
copper. This, and becauſe lead melts in 
a little heat, but the copper requires a ſtrong 
fire to its fuſion, has furniſhed the principle of 
that uſeful ſeparation of gold and ſilver from 
the copper by means of lead, which is known 
by the name of fikering. (draining.) For, 

when a copper which contains ſilver and gold, 
is melted together with lead in a ſtrong fire, 
they diſſolve each other. This mixture being 
brought upon an iron hearth which lays ſome- 
what declining, and a flow flaming fire made 
under it, the lead, with that part of gold and 
ſilver wich it has diſſolved, runs out by de- 
grees and leaves the copper behind in the 
torm of a honey- comb. If the lead has not 
been added in a ſufficient quantity, the pores 
are too ſmall as to give it room of running 
off; ard if too little of the copper has been 
added, then the copper does not remain in a 
compact body behind, but will partly be 
carried down along with the lead in ſmall 
lumps. Experience has therefore proved that 
not above four times as much, and no leſs 
than two and half part of lead, in weight, 
muſt be added to the copper. With the firſt 
fire only the greateſt part of the lead is drained 
out, ſo that till a conſiderable part of it re- 
mains among the copper. Therefore this 


copper 
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copper is then brought in another furnace 
where a ſtronger fire is given, and then indeed 
moſt part of the lead is drained out, but at 
the ſame time a great portion of the copper is 
carryed off along with it; therefore this laſt 
ſort of the drained lead, as it is yet too rich 
of copper, muſt not be brought immediately 
upon the teſt, but is to be melted afterwards 
among a freſh parcel of copper and lead at 
the next operation, by which means that part 
of copper, which would have been loſt upon 
the teſt, is ſaved. Yet there remains ſtill a 
part of lead in that copper which has under- 
gone the ſecond fire, which lead, as it 
contains likewiſe a proportionable part of 
gold and ſilver, it muſt needs follow that the 
richer that copper is of thoſe metals the more 
remains behind among it after the firſt opera- 
tion; therefore ſuch rich copper muſt either 
be twice drained, or mixed with other poorer 
copper, ſuch as would not pay the expenſe of 
being drained alone; by which means the 
poorer ſorts of copper may be worked to ad- 
vantage. Commonly this operation, with 
reſpect to the proportion of lead and copper, 
is performed and ordered in that manner, viz. 
So many lumps of lead, weighing each ſeven- 
teen pound weight, are added to the copper, 
as the mixture when melted rogether, contains 
half ounces of ſilver,“ deducting however as 
much as the copper contains already of Icad. 
Whence an exact aſſay muſt firſt be made of 


For the Germans reckon by half ounces, which they call 
loths, ſo that a pound weight contains 32 loths. 
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the copper as well as of the lead how much 
each contains of ſilver. If it then appears 
that ſo many half ounces of ſilver are con- 
tained in the mixture, that theſe lumps of lead 
each of ſeventeen pounds weight, ſhould make 
up more than four times as much as the cop- 
pers the proportioh muſt either be made even 
y adding ſo much more of poor copper, or 
the ſikering muſt be repeated twice. By that 
means a hundred weight of copper which con- 
tains but a quarter ounce of filver, may be 
worked with Jus With the raw copper, 
ermans black-copper, this ope- 

ration ſucceeds better than after it has been 
refined, becauſe the former contains a portion 
of ſulphur, and as this unites caſter with the 
copper and diſſolves it readier than other 
metals (except iron), the ſeparation of the 
gold and ſilver from the copper is thereby 


greatly helped. Inſtead of lead, other mix- 


tures containing lead, fuch as lytharge, old 
teſts, and the like, may be added to the copper 
with equal ſucceſs, but then they muſt be 
melted together with the copper in a great 
furnace, call'd the friſh-oven, where the lead 
is reduced into its metallic , form and thereby 
united with the copper ; but then the right 
proportion of each quantity muſt be found and 
the operation diſpoſed accordingly, Com- 
monly an hundred and twenty-five pounds of 
lytharge are taken inſtead of an hundred 
weight of lead. The cakes or lumps contain 
commonly not above three quarters of a cent- 
ner of copper, and two or three hundred 
weight of lead. - | 


Lead] 
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2, Lead never unites with iron, when both in 
their metallic ſtate, Hence iron proves a 
very proper ſeparator to the parting of ſilver 
from tin, which otherwiſe by the common me- 
thod with lead is very expenſive and difficult 
to perform, The method is this : Melt your 
tin which contains filver, firſt with lead, then 
throw ſome clean iron filings together with 


367 
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filver 
from tin. 


ſome alcaline ſalt into the melted mixture, and 


the lead will take up all the ſilver contained in 
the firſt, while the tin is entirely diſſolved 
(ſwallowed up) by the iron, and conſequently 
ſeparated from the ſilver which is now among 
the lead; the alcaline ſalt helps to make the 
ſcoria fuſible. 


PROCESS XCL 


To diſſolve metals with tin. 
Method. 


Let the gold, ſilver, copper, or iron, when re- 


duced into lamina or file-duſt, grow red-hot in a 
crucible, pour the melted tin into it, throw inſtantly 
ſome tartar, ground glaſs, and potaſhes upon it, 
raiſe the fire ſuddenly, and when all is in perfect 
fuſion, pour it out in an ingot, and either of the 
above metals will be reduced into a white brittle 
metal. 


Obſervation, 


Tin 
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| OBſervation. gl 
x. Silver and gold grow brittle from the ſmalleſt th 
portion, even from the fumes of tin, but copper fu 


and iron bear a good deal more of it, though 
they become likewiſe brittle. If to' twenty 
parts of tin, one part of copper is added, the 
tin is rendered harder, and remains ſtill ſoft 

enough of being worked into utenſils and 
veſſels, whence they are more durable than 
when made of pure tin. The ſame effect is 
obtained upon adding fome part of a ſemi- 
metal, ſuch as zinc, biſmuth, cobalt, or regu- 

. tas of antimony, inſtead of copper. If to 
ten parts of copper one part of zinc, or braſs 
is added, a brittle and ſonorous mixture 
is produced uſually uſed for great guns and 
bells. Whence it has the name of gun or 
Bell. metal. 


2. Iron being diſſolved in fuſion with twice as 
much tin, a white, ſomewhat brittle metal is 
obtained, fit for various uſcs, and then it 
wears much better againſt ruſting in the air 
than the iron does by itſelf. 


PROCESS XCII. 
To diſſolve metals with iron. 
Method. 


Put the iron along with the other metal in a good 


crucible, throw ſome powdered tartar and yo_ 
| glaſs 


/ 
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plaſs into it, in order to keep the mixture covered 
n when in fuſion, raiſe the fire ſuddenly, and 
the iron will ſooner and by leſs heat come in 
fuſion than when by itſelf, } 


Obſervation... 

1. Copper receives from the iron a pale colour 
and becomes ſomewhat brittle. If therefore 
copper ſhall be obtained pure out of ſuch ores 
which have an admixture of iron, it muſt be 
done in the beginning with the roaſting of 
theſe ores, as then the iron will be deſtroyed 
with the very ſulphur contained in the ore in 
the firſt operation. For afterwards, if the iron 
has once been ſuffered to unite with the cop- 


per in fuſion, it may hardly be parted from 


it by the uſual methods of refining the cop- 
per, except perhaps. with lead by -means of 
draining. 


Gold as well as ſilver unites very readily with 
iron, gold ſooner than ſilver. But as we 
know that gold is not affected by ſulphur in 
the fire, it may eaſily be parted from the iron 
by the aſſiſtance of antimony, and even filver 
may be parted from the iron with the ſame 
minerals, becauſe ſulphur diſſolves the 
iron by far more readily than the ſilver. Lead 
may likewiſe ſerve, for a ſeparator in that 
caſe, If the leaſt portion of ſulphur is con- 
tained among the iron, it can no more diſſolve 
other metals, but collects then in a ſeparate 
regulus at the bottom. 
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P R 0 CESS XCIII. 
To diſſolve gold and ſilver with copper. 


a fa Method. 
Let the gold or ſilver fuſe, throw the copper, 


when before reduced in ſmall pieces or file-duſt, 


into it, and it will ſoon difappear and unite with 
the other. | 
| Obſervation. 


Any other ſubſtance” which might give to gold 
or filver a greater hardneſs, deprives them of 


their malleability- and renders thoſe noble 


metals brittle. But the copper makes them 
harder without lefſening their malleability. 

And as gold and filver, when pure, are too 
ſoft to ſerve for moſt uſes, they are frequently 
and almoſt always allayed with copper. 


PROCESS XCIV. 


5 fuſion by themſelves. 


Met bod. 


Rub firſt the inſide of a crucible with powdered 
borax, put it in the fire, when red-hot, bring the 
2 40048 d 8 ſilver 


| 


| 


To diſſolve gold and filver together in 


| 
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ſilver and gold together in the crucible, raiſe the fire, 
let it fuſe for a little while, then pour it out. 


Obſervation. 


t. Borax gives the crucible a ſmooth ſurface 

as if it were glazed over, and by this means 
all the coarſe pores of the crucible are filled 
up, ſo that none of the precious metal can 
ſtick to the infide, as it always happens 
without uling this method. 


37t 


. Sulphur diffolves filver, but not the nl, 
hence the ſilver may be ſeparated again from in the 


the gold by means of ſulphur, and this parting 
is called the parting of gold and filver in the dry 


' way. This method is of very great uſe when 


the ſilver contains ſo ſmall a portion of gold 
that it would not pay the expence of the aqua- 
fortis. The chief” requiſites of this operation 
are as follow: The ſilver when granulated, 
then moiſtened with water, muſt be mixed and 
well ſtirred together with a quancity of finely 
powdered ſulphur, by which means every 
ain of the ſilver will be covered over with 
{ulphur ; this when put in a crucible and a 
cover luted on with a good lute, mult be 
brought in a gentle hear, wherein it may by 
degrees come in fuſion, and fo all the ſilver 
be diſſolved by the ſulphur. With this firſt 
operation the purpoſe is now ſo far obtained 
that the ſmall particles of gold are ſeparated 
from the filver; but as the ſcoria into which 
the ſilver has been reduced by the ſulphur, is 
too copious in proportion to the gold, and too 
thick and tough as that the {mall particles 
Bb 2 8 of 
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of gold diſperſed therein could ſink down and 
collect at the bottom; part of the ſilver muſt 
be made fuſible again by diſengaging it from 
the fulphur, in order that ſo it may be able 
to collect all the ſmall particles of gold 
and take them with itſelf down to the bottom. 
The ſilver may be freed from the ſulphur 
either by fire alone, when a melting heat is 
given to it ſo long till ſome white ſhining 
granule begin to appear on the ſurface, as 
eing that part of the filver which is then 
freed from ſulphur. Or it may be done by 
adding ſuch a ſubſtance which unites more 
readily with the ſulphur than filyer, ſuch as a 
fixed alcaline falt, or ſome other metal. 
(See Proceſs LXXVI.) Then it muſt be 


- poured out in a warmed and greaſed cone, 


and when cold, the regulus, which conſiſts of 
ſilver and gold, be ſtruck off. The ſame ope- 
ration muſt be performed with the remaining 
ſcoria, and then the third, and even the fourth 
time repeated, in caſe the ſilver is pretty rich of 
gold. I he ſeveral reguluſſes obtained, muſt 
be burnt fine before the blaſt, and then 
diſſolved in aquafortis. All the filver which 


remains now 1n the ſcoria 1s obtained again 
either by burning it only by itſelf before 
the blaſt, or by means of iron and lead, when 


it. all goes into the lead and leaves the iron 


united with the ſulphur behind in a ſcoria. 


A further account of this operation may be 
ſeen in Cramer's Docimacy, and in Shlutter's 


Aris of Smelting. 
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PROCE'SS' XCY. 
To diſſolve metals with quickſilver. 


Method. 


1. Give to the metal a clean and larger ſurface Quicklil- 
either with filing, laminating, or precipitating it" 
from the acid menſtrua in which it has been diſ- 
ſolved ; which latter however muſt not be done in 
this caſe with an alcaline-falt, becauſe this would 
mix with and adhere to the metal, and render there- 
by this operation either difficult or quite im- 
practicable. | 


2. Then grind the metal in a mortar of glaſs, 
ſtone, or iron, with ſome parts of pure quickſilver, 
till none of the metal can be more diſcovered either 
by the eye or by the touch, 


Obſervation. 


I. This ſolution is greatly helped by heat, 
therefore it is better to make firſt the mercury 
nearly. as hot as to begin to fume; and thoſe 
metals which require a great heat to their 
fuſion, muſt likewiſe be made red-hot, but 
the other which will fuſe in a little heat, 
muſt be melted and poured into the hot mer- 
cury, and then triturated. Iron may not at 
all be diſſolved in that way, as much as we 
know at preſent; and regulus of antimony 
very difficultly, or at leaſt very impertectly. 
For, when the antimonial regulus, after 

Bb 3 Henke!'s 


Metallurgic Chymiftry, 


Henkel's method, is melted and poured ſlow- 
ly in hot mercury, which muſt be brought in 
hot water in an iron mortar, and then quickly 
grinded with a peſtle, it ſeems indeed to 
unite and to diſſolve with the mercury, but 
When this mixture is left for ſome time in 
a gentle heat, or even if it is triturated for a 
longer time, the mercury throws the reguline 
parts out again, This ſolution is named 
Amalgamation, and the mixture of the metal 
and mercury, Amalgama, 


This method of ſolution is ſometimes made 
ule of for extracting gold and ſilver from 
ſands and the like ſtone kinds, as well as 
from ores, For gold is never found actually 
mineraliſed within ores, but always by itſelf 
in its native form, and therefore it is very fit 
for being extracted by that method, provided 
the land has before been ground and waſhed 
from all its light, earthy, and empty parti- 
cles, (wnich the Germans call ſlemming) and 
then by the trituration ſome water muſt like- 
wiſe be added beſides the quickſilver. But with 
the filver this operation is ſomewhat more 
difficult, becauſe filver is but ſeldom found 
native, but commonly in ores, or in a mi- 
neraliſed ſtate. Wherefore this method takes 
only place with the ſilver where the ores are 
either very rich of ſilver and moſtly in its 
native form, or where fuel is very ſcarce: 
and therefore all thoſe particles which would 
obſtruct the effect of the mercury, mult firſt 
be removed by cleanfing and diſſolving them 
with alcaline or other falts, Of a particular 


kind 
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wha 


> 


kind of guicł- milis, conſtructed to this 2 — 


ſee Agricola, or Shlutter. 


3. When gold has been diſſolved with mercury, 
then the ſurface of other metals may be over- 
laid and gilt with much leſs expence than in 
the cold or any other way. The method is 
thus: The amalgama muſt firſt be mixed 
with ſome more quickſilver, ſo that ten or 
twelve parts of mercury may come to one 
part of gold, and the mixture perfectly united 
by trituration: then the metal which is to be 
gilt, either ſilver or copper, muſt be rubbed 
with ſome of this amalgama, together wich a 
few drops of aquafortis, till it ſticks faſt to the 
metal; the ſuperfluous part muſt be taken off 
with a bruſh, and rubbed ſmooth with a piece 
of fuſtian, The ſurface being now well 
painted and covered, the metal is brought 
upon a very gentle heat of burning charcoal, 

'till the mercury is ſeen to go off in fumes, 


Aang 


gildin 


and the ſurface is then of a yellow gold co- 
lour, but not bright: therefore it muſt now © 


be ſcratched with a braſs-bruſh, in a pan with 
water, and laſtly burniſhed. When large 
plates are to be gilt, it is difficult to give 
them all over an equal heat, and to avoid the 
falling off of ſome part of the gold: to this 


purpoſe they have another method to remedy 


this inconvenience, which is thus: They co- 
ver the whole ſurface, after it has been over- 


laid and painted with the amalgama and 
made a little warm with a barning-wax, (glow- 
wax) ſo called, and by that means the whole 


piece 


- 


— 
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plece, if ever ſo large, may eicher at once, or 
by degrees, be made hot upon a large hearth, 
and the wax will make the gold as if it were 
melted on to the ſurface of the metal. This 
wax is commonly made of four parts of yel- 
lo. wax, one part and a half of bolus, one 
and a half of calcined verdigris, and one part 
and a half of calcined borax. Aquafortis is 
employed to eat into the pores of the metal, 
in order to make the gold inſinuate itſelf and 
penetrate into the metal. To give to the gold 
- high colour, the gilt metal is, when pro- 
perly heated, to be quenched either in urine, 
or in a water in which the thirtieth part of 
ſalt- armoniac has been diſſolved. The ſame 

end is partly obtained by the burning wax. 


— PROCESS Xvi. 
To part the metals from quickſilver after 
having been diflolved therewith, 


Method. 

Put the amalgama in a retort of glaſs, order the 
retort in a {and-coppel, proceed after the LXXXth 
proceſs, and moſt. part of the mercury will riſe 
over into the receiver, and leave the metal behind 
together with a imall part of mercury, which at- 
terwards may be driven out in the open fire, by 
melting the metal in a crucible, | 


. 
® 7 . 
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Obſervation. 


T _ mercury ſoon flies off in the heat, yet it 
42 not be driven out entirely when in a 


ed veſſel, part of it being in that caſe re- 
mini and as it were protected by the metal. 
But in an open fire, where the ſurface during 
the fuſion iscontinually changed. the mercu 
is ſoon driven out. Therefore the whole amal- 


geama might be freed from the mercury at 
once in the open fire, if its loſs ſhould not be 


minded; but then it muſt be done with a 


very entle heat, chiefly at the beginning; 


becauſe by a ſudden and ſtrong heat ſome 


particles of the noble metal may be carried 


off along with the violent fumes of the mer- 
cury. For even by an often repeated diſtil- 
ling of an amalgama, when done with a ſtrong 
heat, part of the metal will riſe over with the 
mercurial fumes, and remain often concealed 
in the live quickſilver, out of which it can 
only be recovered by diſtilling it again in a 
very gentle heat, or by reducing the 9 
into cinnabar, 


PROCESS 
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Glas 


PROCESS XCVIL 
To diſſolve the calces of metals with glaſs. 
| Methed. 


Take any. mixture whereof glaſs may be made, 
(See Proceſs XVI.) or a glaſs ready made, grind 
it to a fine powder, mix to one ounce of it ſome 
grains of a metallic calx, by grinding both very 
minutely together; put it in a clean crucible, cover 
it, and bring it in a glaſs, or draught- furnace; let 
it remain in a ſtrong fire for ſome hours, and you 
will have a coloured glaſs according to the nature 
of the metallic calx. | 


Obſervation, 


With me» 1. Metalline calces are prepared either by fire 


tak. 


alone, or by diflolvent menſtrua, of which 
they are again freed and cleanſed either by 
fire only, or by precipitating them with other 
bodies. Of iron and copper, thin lamina or 
filings may only be brought in a cloſed veſſel 
into the third chamber of the glaſs-oven, 
till they admit of being ground to powder. 
This powder muſt again be calcined once or 
twice for ſome hours longer, in order to cal- 
cine and reduce thereby the remaining me- 
talline particles into a perfect calx. Or, let 
iron filings be only mixed with ſulphur, but 
_ copper-lamina be laid fratum ſuper m—_— 
wit 
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. with powdered ſulphur in a crucible, bring it 
for ſome hours in the third chamber of the 
glaſs-furnace, and the metal will be penetra- 
| ted and corroded by the ſulphur, fo as to ad- 
mit of being ground to powder, If the 
. powder is made of iron, it muſt be roaſted 
again for a day or two, but that of the cop- 
r only for ſome hours, in the fourth cham- 
— and in an open veſſel *till all the ſulphur 
is evaporated. Vitriols either of iron or of yy; 
copper may only be ſpread on a paper, and vitriols. 
laid upon à warm furnace, and they fall in 
pieces and crumble to powder by themſelves, 
which muſt be roaſted in the fourth cham- 
ber, then edulcorated and dried. Iron being 
moiſtened with diſtilled vinegar, then gently 
dried in a warm place, it will be corroded ; 
and may, by repeating the ſame moiſtening 
and drying often, all be reduced into a dark 
aſh-grey powder, and the copper by the ſame 
operation into a verdigris. Both muſt be 
roaſted in the fourth chamber, 


Tin and 
lead. 


Tin and lead are likewiſe reduced to a calx b. 
fire alone; (See Proceſs XC.) which muf 
be roaſted in the fourth chamber, by ſtirrin 
the calx frequently, then ground and 
through a very fine hair- ſieve in order to ſe- 
parate all remaining metallic particles. How 
metalline calces are to be made by means of 

. acid-menſtrua, either by diſtillation or preci- 
pitation, may be ſeen in the foregoing Pro- 
ceſſes, The red-calx, as it is precipitated 
from gold with tin, makes the fine ruby-glaſs, Ruby- 
by mixing three or four grains of it with half Slaſs 
6 an 


* 
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Blue glaſs 


Yellow. 


__ - white, 


an Ounce. of 1 a0 in caſe the glaſs 
ſhould not prove of a ted colour when taken 
Out, it will, when made red-hot, and held in- 
ſtantly over a flame of dry bruſn - wood, won 
obtain the deſred colour. 4. 2 


Cals of copper. precipitated with a lad ol 
_ cali, colours the glaſs blue. Other calces of 
copper make a green glaſs. Red calces of 
per colour the glaſs blood - red; but when 
copper long in the fire, it turns green. Cal- 
cined cobalt colours the glaſs deep blue: if 
on much yis added, for example, an eighth 
rt of cobalt, the glass will look black. The 
mechappens-with the calces of iron; when, 
- homever,3i in the very thin ſplits of the broken 
- 'glaſs, the red ruſty colour in this, and the 
blue in the other, will ory itſelf = 
. Pub 


: ( 2 * 4454 
Silver, precipitated with a volatle alcalj makes 
a yellow glaſs. Ponce 


Two or three parts 6 of lytharge, with one part of 
+ calcined flint, makes a yellowith ſomewhat 


- greeniſh glaſs. Calx of tin renders the glaſs 

milk - white and: ſemi-opake z if a fifth part of 
ſuch glaſs is added to glaſs · fritt, then it makes 
a white * quite opake glaſs. 


When to à mixture of glaſs and lytharge, as 
much or more calx of tin is added than of the 
 Iytharge, a milk-white glaſs is obtained, to 
which with the addition of other metalline 
KCalces, any degree and ſhade of colour may be 
0 given 
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given. In general, it may be concluded from 
thoſe given principles, that with different 
mixtures, and by the different effect and pro- 
portions of metalline calces, the glaſs, opake 

or tranſparent, may be coloured in various All co- 
manners and degrees, When laſtly it ma lou. 
be obſerved, that the colours will appear af, 
ferent according to the thickneſs or thinneſs 

of glaſs, and that the proportion of merattine 
calces mult be judged according to ſuch cir- | 
cumſtances, n . 20d: alf ki! 6 1 


1 


"ERRATA. 


Page 40, line 10, (or a pale red) read, or purple. 

— C60, laſt line but 7, (cohereing) read, cohering. 

— 61, line 10, (viſibly) read, viſible, 

— 63, laſt line but 4, (ggenthrum) rad, gegenthrum. 

— 1c4, line 13, (piſton) read, peſtle. 

— 108, laſt line but 2, (ſolution, a cryſtallization) read 
ſolution and cryſtallization. - | 

— 132, laſt line but 4, (crud eſtriated) read, crude ſtriated. 

—— 136, laſt line but 3, (render) read, renders, 

—— 147, line 21, (thee) read, three. 

— 149, line 2, (herd) read, hearth, 

— 156, line 15, (not much) read, now much. 

—— 170, line 2, (chambers) read chamber. 

— 250, (Proceſs XXXVIII. read, XXXVII. 

— 344, line 9, (immeſed) read, immerſed. 

——— 76, laſt line but 13, (tint) read, tin. 

——— 176, before Some operations, read 5 283. 
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Ac! 


A 


CID, the character of, 17. 
£ X Acid of vegetables, called vinegar, of what obtain- 
ed, 19. See vinegar. Hits 
Acid ſpirits. to diſſolve with oil, and of that of vitriol to 
make a ſulphur, 315, /egq. 
Acids, what proportion of water each contains, 252. 
Acid of common ſalt, 19. Sze ſpirit of common ſalt. 
Acid of nitre (ſalt-petre) what, 18; how to make, 214, 
ſeq. how to obtain it pure, 216; to difſolve it with 
an alcali and to make a regenerated falt-petre, 2413 


to diſſolve it with a volatile alcali, and to make a vo- 


latile ſaltpetre, 250; the ſpiritus nitri dulcis how 

| obtained, 317. 

Acid of vitriol is the ſame as that of ſulphur; is the 

ſtrongeſt of all acids; when concentrated is called 
oil of vitriol, 18 it 215. 
Acid or oil of vitriol, to obtain, 209, ſeg. how it differs 
from the ſpirit, and how to obtain both, 212; what 
it diſſolves, oils, ſtones, metals, 122 ; to diſſolve it 
with a fixed alcali, and obtain a vitriolated tartar, 
242 to diſſolve it with a volatile alcali, and produce 

a regenerated volatile nitre, 250; how to precipi- 
tate thoſe things which have been diſſolved with it, 
271, ſeg. ; 

Acid, oil, or ſpirit of ſulphur, to obtain 213. 

Atmoſphere, what, 82. 

Zthiops mineral, what, and how made, 343. 

Agate, a corneous ſtone, 15. 

Agents, inſtruments, chymical---what, 71; how many, 

72. See chymical agents, 
| Air, 


dd 


OS i — 


Air, a fluid body, indiſpenſable to chymical operations, 
80; unites with and attracts other bodies, ſuch as 
water, 81; hence the graduating of ſalt-water, ſoda, 
81, 82; its weight determined. 82 ; its preſſure, 82 ; 
its expanſion, elaſtic power, 83; increaſed by me- 

©” chanical preſſion, and by heat, 83, 84; contains 

+£ = moſt all kinds of bodies, 84; contains fire, 82 ; 
water, 85; earth, 85; contains vegetable, oily, ſa- 
line \partieles, 86; animal particles in the greateſt 
abundance, 87; contains foſſil bodies, ſulphur, nitre, 
88; even metals, 89; ſome effects of—89, 90. 

Air, what chymical operations are performed by—180, 

Alabafter, a gypſeous ſtone, 12. e PROM 

Alcaline earths, '5 ; what they diſſolve, and how to diſ- 

. ſolve, ſee calcareous earths and ſtones, 

Alcaline, (calcareous) earth, how it differs from alcaline 
alt 200... ol I e e ms 

Alcaline falt, the fixed, 19; from foffils, 19 ; from ve- 
getables, 19 and 20; the fixed, how to obtain from 

| tartar and nitre, 21, it. 193; how from nitre, 195 
what it diſlolves, 119; diſſolves not gold without 
certain preparation, 120; deſtroys iron, copper, tin, 
121; how to be obtained of vegetables, 187, 190; 
when united with a weak acid, to diſſolve it with a 
ſtronger, 234 ; to diflolve it with ſulphur, and make 
hepar-ſulphuris, 345; in what it differs from the al- 
caline earth, 20; the foffil how it differs from and 
agrees with the vegetable, 20; that of vegetables 
named after the plant, 20, ” W Ang 

Alcaline falt, the volatile ; why called the urinous, 21 ; to 

obtain from ſalt armoniac, 21; what it diſſolves, 
1213 to obtain if om ſalt-armoniac, 196 ; in what 

” "It * a rees with the fixed, 249; diſſolves gold and 
„„ EE. 9 

Alcali, to ſaturate with acids, what proportion of each 
required, 2523 the fixed unites more readily with 
acids than the volatile, 252. 2 4 

Alcohol vini, a fuel, 205 . 

Alembic, of glaſs, of clay, 172. 

Aludels, what, and how uſed, 176, 

* Nen Alum, 


— 


/ 
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Alum, 23; native, and how to prepare 68. 
How to decompoſe into an argillaceous earth and 
volatile ſalt, 110. | 
How to make, 202. 
Its fundamental earth is clay, 203. 
Alum, burnt, calcined— 213. 
Contains an oil of vitriol, called ſpirit of alum, 213. 
Alum-ores, 68. | 
Amalgama, and Amalgamation, 142, it. 374. 
Amalgamating-mill, 375. | 
Amber, and Ambergriſe, 26. 
Amethiſt, 13; falſe, 14, 16. 
Amianthus, . ä 
Antimony, its form, colour and nature; purple, crude 
58, 59. | 
To =” a glaſs of it which diſſolves all metals and 
ſtones, 136; it. 354, eg. 


To make the reguſus of---335. See Regulus of an- 


timony. 
Antimony, emetic wine of the glaſs of---356. 
Antimony-calx, 235, 354. See calx. 
Apparatus, inſtruments, utenſils, See chymical appa- 
ratus, # 
Aquafortis, why named fo, 216. 
How. to make, 214, 2 185 
How to prepare for diſſolving ſilver, 274, ſeg. 
What it diſſolves, 123. 
How to obtain a weak, a good, and an exceſſive ſtrong 
one, by one operation, from mercury, 283. 
To precipitate thoſe metals which have been diflol- 
ved with---285. | | 
In what order it diſſolves metals, 285. 
Aquamarine, (beryl) a precious ſtone, 14. 
Aquaregis, how made, and its properties, 124, it. 219. 
How to make---without diſtillation, 220, ſeg. 
To precipitate ſuch bodies as have been diſſolved 
with--- 304, /eq. 
Arbor Dianz, what, and how to make that curioſity, 286. 
Arcanum duplicatum, (vitriolated tartar) 24. 
How made, 242. 
Arcanum tartari, 25. 


Cc Argil- 


— 
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Argillaceous earths and ſtones, the IId. genus of ſtones, 6. 
Their various ſorts, 8, 9, 10, 11. 
What they diſſolve, 116, 118. | 
To diflolve---with a fixed alcali, 221, ſeg. 
Arſenic, 33; its ores, 62. h 
White, red, yellow, 62. 
In what ores found, 63. 
How it acts upon metals, upon iron, tin, lead, gold, 
ſilver, copper, and how it diſſolves and unites with 
them, 135. 
To diſſolve with oil of vitriol, 269. 
With aquafortis, 283. 
With aquaregis, 301. 
To diflolve---in water, 323. ä 
Its regulus to diſſolve in fuſion with ſalt- petre, 310, ſeg. 
How it diſſolves metals, 351, jeg. b 
In what order, 253; diſſolyes readily the cobalt, 253. 
Arſenic-ruby, 27, it. 327. 
Arſenical pyrite, 63. 
Artificial ores, 327. 
Artificial ſulphur, is hepar- ſulphuris, 315, ſeg. 347 See 
ſulphur and hepar-ſulph. it. ſulphur-milk. 
Aſbeſtus, . 
Aſſays, how rendered falſe, 355. 
Aſſaying- furnace, 145, ſegg. 
Athanor, Ludolph's---its deſcription, plan, uſe, from 154 
to 166. 
Atrament-ſtone, produces vitriol, 66; is a kind of py- 
rite, 198. | 
Auripigmentum, 62. See orpiment. 
Aurum fulminans, 295. | 
Hou to deprive it of its fulminating power, 296. 


B 


Balaſs, a ruby, 12. 
Baldwin's phoſphorus, 272. 
Balneum maris: arenæ, 153. 
Balſams, 26, 28. 
Of lead, 319. 
Of ſulphur, 31), ſeg. 


Baths, 


Baths, 69. a 

Belemnite, (thunder- bolt) a ſtone, 17. 
Bell-metal, how made, 368. 

Beril, (aquamarine) 14. 

Bernſtein. See amber. | 
Biſmuth-bloom, (flower) 61. 

Ores, ſo called, 61. 
Biſmuth-grain, 16. 

Biſmuth, a ſemi-metal, 22. _ 

Is always found native, 67. 

If it makes blue glaſs, 6. 

What metals, and how it diſſolves them, 138. 

To diſſolve it with a fixed alcali, 248. 

It. with a volatile alcali, 254. 

To diſlolve it in vinegar, 263. 

It. with oil of vitriol, 269. 

It. with aquafortis, 283. 

It with ſpirit of common falt, 291. 

It. to diſſolve it with aquaregis, 3ol. 

It. with ſalt-petre in fuſion, 310, ſeg. 

Unites not with zinc in fuſion, 357. 
Bitter-ſalt, how generated in mineral waters, 70, 
Black-flux, 21, 194. 

Black-lead, 11. | 

Blanc d'Eſpagne, 285, (No. 4.) 
Blaſt-furnace, 144. 

Blend, 51; a zinc-ore, 60. 

The reddiſh fort phoſphoric, 61. 
Bley-glantz, the potters lead-ore, 53. 

Bleu, mineral---an earth, 5. 

A copper-ore, 45. 

Pruſhan---247 ; powder---(Smalt) 63. 
Blue glaſs of copper, to make, 380. 
Blood-ſtone, (hemathides) 48. 

Bodies, how changed by ryan 2. 
Three general ſorts of natural bodies, called the three 
kingdoms of nature, 2. 

Deſcription and general diviſion of foſſil-—3. 
Bolus, 4. 

Bononian phoſphorus, 27 3. 
Bononian ſtone, a kind of ſpar; phoſphoric when rubbed, 16. 


Borax, 


| 


_ Calcined (burnt) alum 213. 
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Borax 24, what it diſſolves and how 127, 230. 
To calcine, and why, 127, 231. 


Braſs, made of zinc ore and copper 30. 


How to make it 360, 302. 
Brown-ſtone 8 e) 50. 
Burning- wax for gilding 375. 
Butyrum antimonii, how made 305. 


C. 


Calamine (lapis-calaminaris) holds much iron, but now 
reckoned to the zinc-ores 52; its property, form, uſe, 
60 ; gives white, as well as green vitriol 67; ſome 
ſorts yield alum 68. 


Calcareous earths and ſtones, what they diſſolve 115; to 


diflolve in vinegar 263; to diſſolve in oil of vitriol 
265; to diſſolve in the nitrous acid, and to make a 
phoſphorus 272; to diſſolve in ſpirit of falt and 
make a fixed ſalt armoniac 288, ſeq. to diſſolve with 


ee 1 294. 

Calcareous ſtones and their ſpecies 7; what they diſſolve 
115; remarkable ſolution with metallic calces 1163 
their uſe as a phlogiſton and for fluxing iron 116; 
to diſſolve with a fixed alcali 220; to diffolve 
with vinegar 263; with the other acids, See the pre- 
ceding number. | 

Calcareous ſtones and earths to diſſolve with argillaceous 
ſtones and earths 118; to diſſolve with glaſs ſpar 
225; with clay and ſand 227; to diſſolve with bo- 
rax 230; with minium or lytharge 232. 

Calcedony 15. | 

Calces, 2 metals, and ſemi-metals, how done 
129, ſeg. 363. N 

Calces Salle 28 5; to reſtore to their metallic form by 
a phlogiſton 320; to reftore the calx of lead and 
3 of antimony without 3 — to its metallic 

with chalk 116; to diflolve metallic calces 
with glaſs; how to make the calces of all metals and 
produce various colours with them 378, 379, ſeg. 


Calx 
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Calx of antimony to make, and to diſſolve with it ſtones 
&. 235 . 


Cat-gold, cat-ſilver, a mica. 10. 


Cement, cementing, 127; how done 312 ; how to refine 


gold by — 314. : 
Cement, an OE one for veſſels to hold water 320. 


Cement-copper, 6g, it 272. 
Cement-water 69. 


Cement-powder 312. 

Cementing-box (pot) 176. | 

Chalk 5; black 11; to make Baldwin's phoſphorus of 
diſlolved — 272. * 

Chalk ſerves for a phlogiſton to metallic calces 322, 116. 

Charcoal, a good fuel 74. 

Characters, (figures) a table of chymical — 182 ſeg. 

China clay, (porcellain earth) 4. bor 

Chryſolite 13. 

Chryſolite coloured glaſs, hard to ftrike fire 225. 

88 metallurgic—its objects, &c. 1, 2. 

Chymical apparatus and furnaces, from 143 to 172. In- 
ſtruments and utenſils 172 to 176. | 

Chymical agents, what 71, fix ſorts 72. 

Chymical operations 178 ; the table of -- 179, /eq. 

Chymical figures 182. 

Chymical furnaces. See furnaces, 

Cinnabar, native—its difference from the factitious 573 
cinnabar of antimony 305; to make from mere 

t, /eq. from orpiment 329; to make live quick- 

ilver 7 — 343, /eq- 

Clay, the firſt genus of earths, 4 ; to diſſolve partly with 
oil of vitriol and make an alum of it 266, ſeg. 
fine—china—and other ſpecies of -- 4; common 
potters -- 4. | 

Clay-ſtones. See argillaceous ſtones, 

Clay-teſt 1723 their uſe 112. 

Coak, a lead ore 53, 

Cobalt, its deſcription 33, its ores 63, ſeg. 
Is a real ſemi-metal 34. 
Its various forms and names 64. 
What metals it diſſolves or not 137. 
To diffolve in aquafortis 283 ſeq. 


To 


— — — —— -- — 


| 
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To diſſolve in aquaregis 301. 
Diſſolves violently in aquafortis, how precipitated, 
and what it unites with or not 34. 


Cobalt and arſenic diflolve one another 353. 


Cobalt- bloom, flower of cobalt, cobalt- mould, (beſh- 
lag) 64. 

Cobalt. 1 arſenic- ore 62. | 

Colcothar, a deſtroyed iron, obtained by the making of 

alum and vitriol, or of thoſe ſpirits 50, 212. 

Cold, in oppoſition to heat 79. 

Artificial cold with water 100. 

Coloured glaſs, 225, 231, 234, 207, 378 ſeg. 


Common falt, contains the foſſil fixed alcali 19. 


Whence obtained 22. | 
How it may diſſolve metals 126. 
How to —5 === 207. 
To make a regenerated --- 240. N 
Compoſition (compounding) and diviſion (dividing) per- 
formed by diſſolvent menſtrua 114. 5 
Compoſition, a hard --- for tranſparent and artificial 
diamonds 231, /eg. 
Cone, and ingot, what. 175. | 
Coppel, what, and coppel-furnace 153. 
Coppel of aſhes or fiſh bones, a teſt 172. 
Copper, its ſpecific weight, properties, &c. 30. 
Is found native both in a fluid and ſolid ſtate, 43. 
Its properties in diſſolving metals 140. 
To diſſolve it with a fixed alcali in the liquid 
way 246. | 
To diſſolve it with a volatile alcali 253. 
To diſſolve it with vinegar and make verdigris 
of it 261. | 
It. with oil of vitriol 269. 
It. with aquafortis 283. 
It. with the ſpirit of common ſalt 291. 
It. to diſſolve it with aquaregis 301. 
It. with ſalt armoniac in the liquid way 307. 
It. with ſalt or ſalt- petre by cementing 312. 
It. to diſſolve it with zinc and to make braſs of it, 


Copper 2 1 rfectly without gold fe 
gild pe y without gold 359, /eg. 
How to cleanſe it from iron, 4 8 | 
Copper, 
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Copper, white --- to make 352. 
Copper-ores, how diſcovered by their colour, form, and 
properties 42. | 
Brown, 45, blue, green, 45. 
Red vitreous 44. 18 
Common vitreous (is the copper- ore 
Vellow, oo 46. ene 
Holds ſulphur 65. 
A beautiful green called Spaniſh green 46. 
Copper- pyrite, is the common yellow copper- ore, (copper- 
hieſs) 40. | 
Copper nickel 47, It. a kind of cobalt 64. 
Copper ſlate 47. | 
ee their impropiety and danger for kitchen- 
uſe 262. | 
Copper-vitrio], blue 23. 
How to make SI ſeq. 
The native is never pure 66, 
Copper, a blue ſolution. of -- 246, 253. 
Copper calx, a white --- what and how made 292. 
Corneous-ſtones 15. See horn-ſtones. 
Cornelian 15, cornelian mine near Freiberg, in Saxony, 16. 
Cramer's glaſs- furnace- 166. 
Crocus, what 265. 
Crucibles, round, triangular, black, (Ipſer) 174. 
Cryſtal 14. 
Cryſtals, of lead to make 281. 
Their dangerous property in the fire 282. 
Of mercury 270. 6 
Of filver 282, 273. a 
4 No other metals can be made into --- 282. 
Iliſation 95, explained practically 201. 
* * of in — ſalt 207. 
Cucurbit, phial 173. 


D 


Decrepitation, what, and how done 219. 


Detonating, what 149. 
| Diamond 
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Diamond 12. 

Artificial to make (paſtes) 231. 
iſſolvent menſtrua, dry and liquid 114. | 
Such are all four genera of earths and ſtones, the 

argillaceous 116; the calcareous 115; the gyp- 
ſeous 116; the vitreſcent 119, | 

All fixed alcaline ſalts 119, and volatile 121. 

All acids, the vitriolic 121; the nitrous 123; the 

marine 123, 124. 

All neutre ſalts; ſalt armoniac 125; common 

ſalt 126; nitre 126; borax 127. 

All phlogiſta 128; oils 129; ſulphur 131, ſq. 

All ſemi-metals, as arſenic 135; regulus of anti- 

mony 136; cobalt 137; biſmuth 138; zinc ibid. 

All metals, as lead 139; tin, copper 140; gold, 

filver, iron 141; mercury 141, 
Diſfolvent-menſtrua, what chymical operations are per- 
formed 133 180. 
Diſſolvent- menſtrua, a table of their ſolutions 118. 
Diſtilling- veſſels, ſometimes to be luted, how 176; and 
the joints paſted 178. 
Diſtilhng- furnace 153. | 
Diviſion I. begins page 1. Diviſion II. 71. Divi- 
ſion III. 178. 99 
Diviſion, and compoſition of bodies, how performed 114. 
Draining (ſitering) what, theory of it and how done 364. 
Draught- furnace, where the heat is raiſed by air only, its 
conſtruction 14 i 
Drop-ſtone (ſtalatites) 8. 
Prufen, what 44. 


E 


Eagle-ſtone 16. 
Earth, its definition 3. | 
But two general ſorts of it, 1ſt. argillaceous, (clays) 
4; its ſpecies, potter's-clay, loam, china-clay, 
medical, mechanical, painter's earths 4. | 
2d. Calcareous, or alcaline,—as chalk, marl, 5 
| | arth, 
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Earth, ſingle, pure, virgin — what 101. 
Is a chymical agent, ibid. | 
How contained in the air, and obtained from it 102. 
Virgin earth contained in coarſe and garthen-earth, 

and how obtained 101. 
In vegetables, and how obtained from' them 102, by 
putrefaction 105. 7 

How obtained from animal ſubſtances 105, ſeg. 

How from foſſils 108. | oy 
How from ſalts 109. | 
How from ſuiphureous matters 110. 

If to be obtained from metals 110. 
Is an eſſential ingredient of vegetables, of animals, 
foſſils, and metals 111. | 
Its utility in chymical operations 111, 112. 
Earths, ſoil ; in fat loamy — gold found 37. 
Which fit for producing falt-petre 69, 107. 
Such as are infuſible to render fuſible 115. 

Earths, bituminous; earth- pitch 27, earth- marrow 5. 

Earth- pitch, mountain- wax, jews- pitch, turf, jet 27. 

Edulcoration, what, its theory 264, ſeg. 

Efferveſcing (ebulition) what 17. 

erald, precious ſtone 13. 

Emery 50. | 

Emetic wine of antimony 356. 

Exploſion how to prevent 248. 

Of gun-powder produced how, ibid. 


F 


Feather- ore, a ſilver- ore 41. 
A beautiful copper ore 46. 

Filtering-ſtone 15. . 

Fire and its two properties 72. 
To meaſure the degrees of heat 73. 
Is by its property of expanſipn T2 in motion 73. 


Produces different motions in bodies 73. 
Its different application 73, 74. 
Its pabula or various fuel 74. TA” 
| How divided or meaſured into various degrees 7 - 
- Dd ire 
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Fire, Its iſt degree, extent, uſe, effect 75. 
Its 2nd degree, and what it produces 75. 
The zd degree, its extent, uſe, effect 76. 
The 4th degree, its beginning, end, uſe, effect 76. 
The 5th degree, melts and deſtroys all metals, ex- 
cept gold and ſilver 76. 
The 6th and laſt WEE of heat, how raiſed 77. 
How 7 7 to know to raiſe and leſſen the 
heat 7 
Its 5 ih depends from the fuel and diſtance 78. 
Is raiſed by mechanical mation, as bellows, draught 
of air, and conſtruction of the furnace 78. 
Fire, what chymical operations are performed by — 179. 
Fixed alcaline ſalt, what, where found, how made, its ho 
& c. See alcaline falt, 
Flint (a horn-ſtone) 15 9 
Flint-ſtone, pebble (eee. ne) 15. 
Is often contained in common rock 16, 
Contains often native gold 37. | 
Fluors, the tranſparent — called falſe topaz, falſe ama- 
thyſt, &c. are phoſphoric 27 3 
Fluſs, the black — 12. it. 194, 7 
White —1 | 
Fluſs, the fineſt hard tranſparent nals iat. to artificial 
p hes 231, ſeg. 
Fluſs-ſpar (alas Cur) © | 
ery fuſible with calcareous ſtones 116, 
One of the .beſt diſſolvent menſtrua in the fire 
119, 226. (2) 
What it diſſolves 225, 227. 
Foſſil bodies, what 
Eight general dates 3. 
How lodged partly in is: air 88. 
eee its true characteriſtic 4. 
Furnaces, chymical — 143. 
Blaſt- furnace, draught- furnace 144. 
Aſſay- furnace 145, how uſed 149. 
Melting- furnace 151. 
Ludolph 's Athanor 154, ſegg. 
Diſtilling, reverberating, 9 153. 


Galit- 
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G 
Galitzen-ſtone (white-zinc-vitriol) 67. 
To make — 267. | 
Garnet, a precious ſtone 14. 
Garnets (gold garnets) an iron-ore 38. | 
Garthen earth (damm-earth) is not a pure-earth, but 
mixture of many ingredients 101, 
Gilding without fire 297. 
In the fire 375, ſeg. 
Gilding copper without gold 359, ch. 
Glaſs- 3 its full 2 utility, and uſe 166, eggs 
Glaſs-ſpar one of the ſtrongeſt diſſolvent menſtrua 15. 
What it diſſolves 225, 227, 230. Ser Fluſs-ſpar, 
Glaſſy-ſtones, See vitreſcent ſtones, 
Glaſs-ore 39, (vitreous-ore.) 
Glaſs, the common — of what made 117. 
Glaſs, coloured — 225, 231, (No. 3.) 
Hard to ſtrike fire 234. 
How to make 267. 
It. How to make all kind of coloured glaſſes and to 
prepare the calces to it 378, /e4q. " 
Glaſs of antimony, to make and to diſſolve metals and 
ſtones with it 354. 
Glauber's ſalt armoniac 25. 
Salmirabile 24, 219, 224. 
Glimmer 10, ;/#e mica. 
Gold, its ſpecific gravity and properties 28. 
Is moſtly (always) found native, where 37. 
Its apparent connexion with iron 37. | 
Native is ſeldom quite pure, ibid. | 
Gold, filver, and iron diffolve one another 14r. 
To diſſolve with a fixed kind of alcali 248. 
To diſſolve with a volatile alcali 254. 
To part from filver (by the quart) 276. 
To diſſolve in aquaregis, and make the aurum ful- 
minans 295; to precipitate from its ſolution with 
3 or copper vitriol 297- 
o precipitate it into a purple or ruby red calx 2 
1 
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Gold, to exalt its colour in fuſion 125, it. 311. 
To refine b cementing 314. 
Is not affected by ſulphur 326. 
Its fuſion through eee 33 328, 97. torefine 
by the blaſt 339. | 
To diſſolve with copper 
To diſſolve gold and filver — chemſelves 3575 * 
To diſſolve gold with hepar ſulphuris 319 
Ho to part it from iron 369. 
Gold, how to prevent oy to the crucible 357. | 
Parting of — in the dry way 371, ſeq.” 
Gold, to diffolve with quickſilver 374. 
To exalt its colour 125, 311. 
Too refine by cementing. 314. 
Gold allay with copper or ſilver 370. ; 
Gold becomes brittle from the fumes of * 14h 
More from the fumes of tin 368. 
Sold fuſed through antimony never fits pure 
Gold if mixed 'yeid too much baſe = to 
proceed 341. | 


| Golden ſulphur of antimony, ſo called 338. 


Gold- marcaſite 38. 
Gold-talk 10. * 
Gooſe ſilver-ore 938. 
Gradier-houſe 2 a 
Graduation of falt· water (ſoda) 81. 
How performed 208. 
Graſp-tongs, to hold * pots 175. ä / 
Gravity, ſpecific — what and how found 29. 
Gray-ore, a copper-ore often rich of filver 41. 
How'it differs from the grey ſilver-ore 44. 
Green, mountain or mineral — 5, a copper-ore 45. 
Grinding-pan, or diſh, an iron — Na. 
Grinding hammer 172 
Grinding ſtone, black — a kind of late I. 
It. a kind of fand ſtone 15. 
Gum diſſolves in water, but reſins in ſpirit 27. 


- Gunmetal 368. 
Gypſeous ſtones, the head of the 3d claſs 6; 


Their kinds 11. 
What they diſſolve 116. 
To diſſolve with a fixed alcali 222. 
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 Gyps-ſpar, (plaſter-ſpar, ſelenite) 12. . 


3 
Heat, degrees of it, h how raiſed, &c. 72, ſeqg. See 
Helmer, (ſtill-head) its figure and. u fe, 1 74: . 
forated—a blind ib. | 
Hemaiies W 48. bee, 
e ar-ſu]pl uris, theory of—its component parts, I 
" Why it deſtroys all metals, 3 : * 
How variouſly it may ariſe i in yarpus in- 
gredients, 134, 316, 318. 
For 3 in the making. of many of antimony, 
337, it. 340 » 347+, 


ore ſo, 348, 349. 

Hepar-ſulphuris, an artificial ſulphur, 1 
How to diflolve all metals, even gold with it > 249) ſeg. 
How made, 34.5. 

How it ariſes from antimony, 348,39 

Homberg's phoſphorus, 289. 

Horn: ſilyer to make, 279. | 
To diſſolve partly, 281. 

Horny-filver ore, 39. 

Horn-ſtone and its ſpecies, 1 5. 
Moſt ſorts found in a mine near F ** 16. 
Contains ſometimes native gold, 37. 

Hyacinth, a precious ſtone, 14. 1 

1 

Jaſper, a corneous fone, 15. i | 

et, a hardened earth-pitch, admits poliſhing, 17. | 

Jews itch 27. See earth- pitch. 

nflammable pirit from ſugar of lead, 261. 

Ink, ſympathetic, 287. 

Joiner, a tubula, with or without a belly, 174. 

Ipſer crucibles, 174. See crucibles. 

Iron-ram, what, 37. 


Iron-ſtone and iron-ore, how they differ, 47» 
Hoe and where found, 49. 
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Iron- ore holds often native 1d, 4 > 
Iron-ores, all the ſpecies 3 (5 "4 


Iron glimmer, a rapacious ore, what, 49. 


- lron-ochre, 50. 


Iron, its ala ſpecific gravity, &c. 31. 

Its near relation to gold, 

Of all metals found in the greateſt qua, 47. 

Native is not, or ſeldom found, 47. 

Diffolves gold and filver, 141. 
May be diſſolved with a — alcali, RT 
It. with vinegar, 263. 

It. with oil of vitriol, 267, ſeg. 

With aquafortis, 283. 

It. with ſpirit of common falt, 291. 

It. with aquaregis, 301. 

It. with ſalt-· armoniac in the liquid way, oy, 
It. with ſalt- armoniac in the dry way, 308. 
It. with ſalt-petre in fuſion, 310. 

It. with falt or ſalt - petre by cementing, 312. 

How to reduce it into ſteel, 323. 


Iron to diſſolve with tin, and make a kind of ſemi- metal 


of it, 368. 

Iron cryſtals, (fores-ferri) iron flowers only fo called, na- 
tive— 2, * 
The e ſublimation, 308, ſeg. 


Tron-oil, liquifled in the air, 309. 


The metallic ſecond oil, ib, 
Iron-vitiol, the green native—2: 

Is a ſalt, 52. 

The pure native, where found, 63. 

The factitious, 63. 


Iron-vitriol, how to make, 267, fq- 


K 


Kali, called by the author, Spaniſh ſoda, 19 | 
Kieſs, copper—a marcaſitical and pyritical copper-ote, 46. 


Kieſs, when it holds no copper, 47. 
Kieſs, yellow—contains but ſulphur and iron, 


Kieſs, White—is the white arfenic-ore ernifpickle) 51, 63. 


© Kieſel-ſtone, what, 14. 


Kingdom, 
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Kingdom, the foſſil—or mineral—its eight claſſes, 3. 
Kingdoms, of nature, the three—2 
Klufft, what, 175. 


L 


Laboratory, how to conſtruct, a—143. po 

Lapis infernalis, how to make, and its uſe, 278, 

Lapis lazuli, faid to hold gold, 37. 
Among the copper-ores, 45. 

Lead, its ſpecific weight, &c. 30. 
Native—not found, 52. 
How and what it diſſolves, 139. 
Its uſe in aſſaying, 233. r 
To diſſolve it with vinegar, and make white lead, 259. 
To diſſolve it with oil of vitriol, = 
With aquafortis, and to make cryſtals of lead, 28 . 
It. With aquaregis, gol. | 
To diſſolve it with ſalt- petre in fuſion, 310. | 
To diſſolve it with expreſſed oils, 319. 

Lead, to make the ſugar of—and an radia ſpirit of 
it, 261. 

Lead, to remain with the mercury in a fluid ſtate, 357. 
-balſam, 15. 

Lead, calces of— to diſſolve in vinegar and make ſugar of 
lead, 259 ſeq. | 

— Todiſlolye with expreſſed oils, 31g. 
Lead-oil, 260. | 
W FO 52 to 55, 


reen, 72. 
White 8 | 
Terreſtreous various ſorts, coak, &c. 53. 
Potters-Jead ore, (bley-glantz) how to dilBinguiſh from 
others of the ſame appearance, 54. 
Are rendered fuſible with iron, 55. 
_ Their great uſe in ſmelting, 35. 
 Bleyſhweiff, lowered—ſtar-grained—54. 
e-ſteim, (raſen- ſtein) is the rubble-ſtone, an iron- 


one, 49. ; 
Lye of ſoap-boilers, 237. | 
Lime, quick-lime, ſlaked lime, 7. . 
| | Lime- 
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Lime- ſpar, — 4 % vw fans, 

Linſeed-oil, a vegetable phlogiſton, 27. 

Load-ftone, (m ot, 48. 
cla 


Loam, a coarſe kind, 4. 
* lute of it for veſlels, 176, 


Luna cornua, ze horn-filver, 

Lute, ſeveral * 176. 

Lytharge, 30 
Ole out for a new kind of lead-ore, 34. 
What it diſſolyes in the fire, 139, 233, 234. 


M 
iſterium, what, 265. | 


Magneſe (brown- ſtone) 50. 
eſe, a calcareous earthobrained from * 206, 
agnet, '(load-ſtone) 48. 
M achit, a green 3 45. 
Marble, a hebe 73 | how to ſtain, 277: 
Marcaſite. See pyrite. 
Maria-glaſs, (ſpiegel-ſj | plaſter-f ar) a ſelenite, 1 
- lat, ich 


Muſt not be con ounded with _— 
is a mica, 10. 
Marine acid, is that of common falt, 19. 
Marl-earth, 5. 


' Marl-ftone, . 


Marſh-ftone, an iron-ſtone, 49- 

Maſtic, a relin, 27. 2 
Mechanical earths, * to the c 
Medical-earths, 4 


ro ſprip 
Loa 7 Nd 4 fixed Leal, which, and where 19. 


How: diſcovered, 69, 70. 

Some contain both an alcali ad a Vittel, 70. 
Melting- furnace, 1513 joined with an athanor, its de- 

ſcription, 1 12 ; 
Menſtrua. See iſfolvent-menſtrua, 
Mercury, (quickſilver) 31. 


Virgin—57. 1 | Its 


- 


a. 
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Mercury, its ultimate diviſibility hardly to be deter- 


mined, 58. 0 
Why found in leſs quantity than any other metal, 58. 
Its property as a diſſolvent- menſtruum fot metals, 141. 
To diſſolve it with a fixed alcali, 248. 
To diſſolve it with a volatile alcali, 254. 
I. with oil of vitriol, and to make the turbith of 
mercury; likewiſe cryſtals of- 270. 
To diſſolve it with aquafortis, and to make cryſtals 
of it, 281, ſeq. _ 
The ſublimed—how made, 302, 303. 
It. precipitatus albus, 285. | 
The red precipitate of —305, 283. els | 
To diffolve it with ſulphur, had make cinnabar of 
7 it, 41, ſeq. f | 
To reſtore it from the cinnabar into live—34 3, ſeq. 
To part it from the amalgama and the metals it had 
diſſolved, 376, ſeq. 
Mercurial ores, 57. | 
Mercury, a vitriol of—303. | 
Mercury, to make live from cinnabar, 243; ſeq. 
Metals conſiſt of a fixed mercury, 111. ; 
Metals, definition of —28. 
The chapter of —from 28 to 32. 
How to find their ſpecihc gravity, 29. 
Are all called imperfect, except gold and ſilver, 31. 
To diſſolve the imperfect—245 ; to diſſolve them by 
cementing, 312 ; to precipitate one with the other 
from the ſulphur, 328, ſegg. 
To refine the gold from other—338, ſegg. | 
In what order they are diffolved by the ſulphur, 
44, ſeq. | 
To Aale all metals with hepar-ſulphuris, 349. 
To diflolve metals with arſenic, 351. 
It. with regulus of antimony, 353. 
It. with glaſs of antimony, 354, ſeg. 
To diſſolve metals with biſmuth, 356. 
It. with zinc, 358. 
It. to diſſolve them with lead, 363. 
It. with tin, 367. | 
E e To 
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To diolve metals with i iron, 368, * 

It. with quickſilver, 37 3. 

To diſſolve calcined metals with glaſs, 378, ſeq. 
Metallic calces, 265. 

How to make, and various coloured glaſſes with 


them, 378, 379, /eq- 


Metallic ol, 30 
Mica, (elimmer) an argillaceous foſſil, 10. 


Often mixed with the common rock, 16. 
Milk-white glaſs, to make, 380. 
Mill-ſtone, à fand-ſtone, 15; 
Mineral-waters, (bath) 69. 
Medical ſprings; 19. 
Minium, better than lytharge in melting ſtones, 233, ſeq» 
What it Jifſolves. 232. 


M.iſpickel, (white marcaſite) what it contains, 51, 63. 


Gives no vitriol, 199. 
Mother-lie, what, 205. 
Produces magneſe, 206. 
Mountain-cork, leather, fleſh, (mineral or rock-cork, 
&c.) 10. 
Muffle, what, its figure, uſe—173 
Muſcovy-glaſs, a mica, 10. 
Myrrh, a reſin, 27. 


N 


Naptha, what, 27; a fuel, 74. - 


Neutre-ſalt, how produced, 17. 

Of ſalt, 22: 

From acids and alcalies, various forts of —243- 

The effects of—18. 

Many forts of— made by art, 24, 25. 

How metals may be diſſolved with—126. 

Some contain n fa Iphur, and produce with a phlogiſ- 

ton hepar-ſulphuris, 124. 

Nitre, acid or ſpirit of- to make, 214, it. 215, 

Is not pure, and how to obtain the pure — 216. 

Is chiefly lodged in the air, 88. 
Nitre, regenerated—241. 
Nitrous 
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Nitrous ſalt- armoniac, 25. 
Nitrum fixum, or alcaliſatum, to make, 195. 
Nutmeg- oil, a vegetahle phlogiſton, 27. 
Nut-oil, 27. | | | 


O 


Ocher, iron —of various ſhades in colour; ariſes from a 
deſtroyed pyrite; often found in whole ſtratas in 
mineral ſprings ; is ſometimes very rich of iron, 50. 

Ocher, red—ruddle, (röthel) 50. | 2 

Oil of almonds, a vegetable phlogiſton, 27. 

Oil of iron, it. the ſecond or metallic 30g. 

Oil of ſulphur is the ſame as oil of vitriol, 213. 

Oil of tartar, the liquified—20, 

The fetid, 193. | | 

Oil of vitriol, to diſſolve with oils and to make a ſulphur 

of it, 315. 

How to gbtain—209, /eqq- 

How to make three pound weight of vitriol with one 
pound weight of —268. | 

What it diflalves. See acid of vitriol. 

Oils, mineral—26, | 

Vegetable, —27. 

Are fuels, 74. 

Are diſſolvable in water, 97. 

What they diſſolve, 129. 

How to dillolve oils with fixed alcali, and make ſoap 
of it, 236. 

Onyx, a horn-ſtone, 15, 

Opal, a precious ſtone, 14. 

Ores, what, 35. | | 
How to guard againſt falſe ones, 35. | 
Oaly three ſorts with reſpect to fulibality, 35, 36. 
Separable or not, 36. 

Rapacious, — ah | 
Artificial, how made, 327. 
Orpiment, 62. 
How obtained, in two ways, 327. 
8 Con- 
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Orpiment, conſiſts of ſulphur and arſenic contained in a 
+  6ertain proportion, 27. 
Its German name, Rauſbgelb, 27. 
Feather-ore produces orpiment, 41. 
Oven- bruch, makes braſs, 302, it. 1309. 
; Is a kind of zinc-flowers, ibid. . 
Is phoſphoric, like the red blend, 13g. 
P 


J. 
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Painters-earths, 5. 
Parting of gold and fi]ver, by the quart, 276. | 
In fuſion, 335 , ſeq. better 371. * 
Parting metals in fuſion, (in the dry way) 330. 
Paſte for joining veſſels, 177. B 
Paſtes, compoſitions, arti cial diamonds, how made, 
„ nn 
2 Tee fint-ſlone. 
etrified {ubſtances, named after their figure, 17. 
Petroleum, rock- oil, 26. 
Phial, cucurbit, 173. 1 
Phlogiſton, ( inflammable matter) in the mineral 1 
1 26. 5 
In the vegetable, 2 
In the — 28. 75 
How it differs in its diſſolving power, 182 | 
How it diffolves, and reſtores, the imperfect 1 me- 
tals, 120. | 
Is 1 a component 8 of metals, 1 31. 
The phlogiſton in metals queſtioned, 322. 
Phoſphoric, are all coloured fluors found 1 in | mines, 273+ 
Ĩ1t. the red blend, 61. 
| Fe. oven-bruck, 139. 
"| | f Phoſphorus, — Baldwin 8, 272. 
Bononian, 273. | 
ed Homberg's, 289. 
- Phoſphorus, exiſts in the animal kingdom, 2 28. - 
Pinchbeck, (tombac) 35 
Pitch-ore, a copper-ore, * like a compact ſeoria, 4. 
Plaſer-ſpar, 1 1. an ſtones, 


Plaſter- 
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orcellain earth, erde 4 
ot-aſhes, 20. 
Potters-ore, 53. 
Powder-blue, 
Precious ſtones, the true, 12. 
'* "The falſe, 14. : 
All their kinds, from 12 to 17. 
Precipitating in the dry way (parting by faſun the me- 
'  thod and principle of—133, * 
How performed, 329, 330: 
Precipitation, what and how effected, , 12g 
g rom a ſolution of the acid of vitrio in making the 
turbith of mercury, 271. 
It. of copper, ibid. ſeg. | 
Of the ſilver- ſolution, 275 
Of the gold, 279, eq. 
Prince-metal, 30; how made, 359. 
Priſm, a little earthen inſtrument, 175. 
Pruſſian blue, to prepare the alcali for ag. 
Pumice-ſtone, 16 
Purple, or ruby-calx of gold and tin, 299. 
Pyrite, arſenical-- 63. 
Pyrite, the principal ores of ſulphur, 27. 
* Contain often gold, 37. 
Which hold copper or not, 46. 
Yellow, 51; white bid. and 63. 
A ſulphureous ore, 65. | 
Which gives vitriol, and how made of—b6 ; fea. 
Theory of the TT OvE Fe 
Pyritology, 66. 
TS 


= 71, to dilſolve, kee. Swe gypſeous dens. 


Q 


> 


Quarz, a flint tone, 14. 
Contains often native gold, 3 | 
How it fluxes with l e 115. 
The white opake makes a blueiſh las, 176. 


| Quick- 


Quick-Iithe, 7. See lime, 


| 
| 
| 
| : 
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Quick-lime, added to the alcaline lye or aſhes, 190. 
Quick-mills, 375. | 
Quickſilver, to make from cinnabar, 343» eg. See 


mercury, 
R 


Receiver, a—173. 4 £ | 
Red, mineral— L 


Red chalk, . (ruddle) a ſoap-ſtone, 9. 


An 1ron-ore, 50. 

The factitious, whence, ibid. : | 
Red. filver-ore, 10. „on d 4 
Refining of gold, 314. i at 
Regulus of antimony, a ſemi-metal, 33 

If found native, 58, 

What metals and [emi-metals it diſſolves, 136. 

To diſſolve it with oil of vitriol, Wh 

To diſſolve it with aquafortis, 282, /e 

To diſſolve it with ſpirit of common t, 291, 

I. with aquaregis, 301. 

To diflolye it with ſalt-petre in fuſion, 310. 

To make the—and to cleanſe it from 113 ſplpbur, 

75 jt 

1.4 of the—332. 

It. with iron, 335. | 

Why falt-petre is added, 3 

And why melted again _ crude antimony, 137. 

How the hepar-ſulphuris ariſes in the making of—337. 

How to blow off the—before the blait, 339, 354- 

To make the—with a fixed alcali, 347, 5 
Regulus of antimony diſſolves metals in the order as 

arſenic, 353. 

Stellatus, 335, eg. 349. 
Reſins, not ſolub e in IP 27. 
Retort, its figure; of earth, of glaſs, 173. 
Reverberating-furnace, J 
Rock, common —(ineiſſ Hs component parts, 11, 16, 
Rock- flax, (amianthus; rock-leather; rock, or 

OI ; kee. rock- paper, 10. * 


= 
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Rock-oil, a foſſil ſulphur, 26; a fuel, 74. | 
Rock- ſalt, ſal- gem, 22. See common falt. | i 
Rough-melting, wi at, 226. | 
Rubble-ſtone, (leſe-ſtein) an iron ſtone, 49. 
Ruby, a eee 12. 
Ruby-arſenic, 27, 327. 6 
Ruby-calx of gold and tin, to make, 299. 
Ruby-glaſs, 379. 
Ruddle, rothel, red ocher, 50. 

Is a ſoap ſtone, 9. | 

Reckoned amongſt iron-ores, 50. 


* 


Sal ammoniacum fixum 249, 289. ; | 
Nitroſum, 25. | 
Sal ammoniac : ſecretum Glauberi, 251. 
Sal digeſtivum Sylvii, 25. 
Sal fixum nitri, and fal tartari extemporaneum (black- 
fluſs), 21. | 
Sal _ Glauberi, Seignette, ſulphuratum ſeu poly- 
chreſticum, 25. 
Sal volatile urinoſum, 21. 
Salt armoniac, its nature and component parts, 24. 
Acetous, 25. 
Salt armoniac, what it diſſolves and how it acts as a 
diſſolvent menſtruum, wet or dry, 125. 
Exalts the colour of gold, 125. | 
To obtain the volatile alcali from — 196. 
How it may be obtained from alum, 204. 
Various names given to the — 310. 
Salt, the bitter purging — its baſis, 22. 
A medicinal ſpring water from it, ibid. 
Salt. - See common falt. 
Salt produced by nature, how, 209. 
By art. See Soda. 
Salt, regenerated common — to make, 240. 
Salt-ſprings, 69. 


n þ 


l 
| 


—— — — —— 
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Salts, theory of — but two general ſorts, 17. 
Property of acid. 17. 
- Properties of the alcaline— 18. | 
The common ſalt, whence obtained, 22. \ 
Solution of all kinds of — 94. 
How and whence the acid — are obtaited, and OA 
they diſſolve; 121, 7 
How much water eac kind of ſalt requires to its 
ſolution, 96. 
When ſaid to be in a fluid ſtate; 95. 
Salt of tartar, the pureſt and fineſt of the alcalies; 20, 193. 


- *_ Salt of filver, 274, it. 23. 


Salt-petre-earth, 69. | 
Salt-petre, the inflammable, {ans falt armoniac) 25. 
Salt-petre, (nitre) contains a fixed alcaline ſalt, 19. 

Of what it conſiſts and its properties, 22. 

Its generation, 69. 

How it diſſolves metals, 126. 

To obtain the fixed al tali of it, 195. ; 

It. from ſalt- petre and tartar, 193. 
How to make ſalt-petre, 204, ſeq. - 


Salt-petre (nitre) acid, ſpirit of — See acid of nitre. 
Sand, coarſe and fine, 6. 


Carries commonly gold, i 

T he brown and blackiſh n holds i iron, 46. * 
Sandarac, (Rauſhgelb) 27, how made artificial along, with 

orpiment and ruby arſenic, 327. 

Is ſemetimes found native in orpiment, 62. 

Is a mixture of ſulphur and 18 132, V. 


Sand- bath, 153. 


Sand- ſtone, 14. 

Sapphir, a precious ſtone, 1 13. 

Sardonix, a horn ſtone (pebble) 15. 
Shatites, ſoap-ſtone, 8. 

Sea-coal, 27, a fuel, 75. 

Sealed earths, (terra ſigillata) a bolus, 4 


Selenite, (plaſter-ſpar) 12. See maria glaſs. 
ern iſt 32, to 


34. 
To diſſolve with a- fixed alcali, 245. 
"AP diſſolve. with AO; 326, Vet. 


. © Serpentine 
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Serpentine ſtone, a clay ſtone, poliſhes like marble, . 
Shirl, a peculiar mineral, reckoned to the iron-ores, 51. 
Shnecken ſtone, the fineſt topaz, 13. 
Sikering, (draining) theory of — how done, 364, ſegg. 
Silver-ores, 38, to 42. | 
Silver, its ſpecific weight and properties, 29. 1 
Native in various forms as, capillary, foliated, arbo- | [ 
reſcent, &c. and reckoned arſenical, 38. ' " 
Where found, 42. 
Gold, iron, and — diſolve one another, 141. 
To diflolve— with a fixed alcali, 248. 
To diſſolve it with a volatile alcali, 254. 
To diſſolve it with oil of vitriol, 269. 
To diſſolve it with aquafortis and make filver- 
cryſtals, 273, ſeq. | 
0 — 25 £ lution with common ſalt and to 
make a horn- ſilver, 279. | 
To diſſolve it with ſalt or falt-petre by cementing, 312. _ l 
To diſſolve it with copper, 370. . | 
To diſſolve it with gold, 370, ſeg. | | y 
To part from tin in fuſion, 367. | | k 
-- How to part it from iron, 369. I 
Silver, to try if it contains any copper, and to make it 
perfectly pure, 253. 
Silver, how to granulate, 373. 
Silver-burning, what and boy done, 113- l 
Silver vitriol, 274, it. 23. | | 
Silver-eryſtals, how obtained, 274. 
Silver-ſolution, ſtains marble, agat, jaſper, &c. 277. 
Silver-talc, 10. | 


22 
—— 


— 
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State, ſhirtus, various ſorts, 11. 4 9 
Small, 63. ö 
Smehr-ſtone, Spaniſh chalk, 9. 
| Smoak-topaz, a cryſtal, 14. | 10 | 
Soap, how made, 263, ſeg. | 
Its utility in aſſaying, 318. | ü 
Soap-boilers lie, 237. j 
Soap-ſtone, ſhatites, 8. i 
Soda, Spaniſh — (is kaly) produces a fixed alcali, 19. | 
Makes better Blaſs than potaſhes, ibid. 
Soda, for making ſalt, 207. 


How concentrated or graduated, 208. 

Soldering, its foundation, 128, Wert = 
Solution, theory of — 114. | | 

A table of — 184. £ 1 

Ff | Solution, | 
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Explication of it, 185, ſeg. 
Solution, a table of—and of ſome earths as diſſolvent 
menſtrua, 118. 
Soot- ore, a rich filver-ore, 42. 
Soot of braſs-founderies (ovenbruch) makes braſs, 362. 
Soot, the common — produces the volatile alcali, 21. 
Spaniſh-chalk, (ſmehr-ſtone) is the true ſoap-ſtone, . 
Spaniſh white, 285. 
Spanilh-green, a beautiful copper-ore, 46. 
Spar, often in common- rock, 16. 
Lime-ſpar, 8. : _ 
 Glaſs-ſpar, its form, property, and uſe, 15, 225, 
227; Why called dug. par, 16. 
Speck-ſtone, (bacon-ſtone) 9. 
Spiegel-ſtein, 1 12. 
Spinel, a ruby, | 
Split-iron, u ed for laſſes, 176. ä 
Spirit of wine, a phlogiſton and fuel, 74. 
What it diſſolves, 129. 
Spirit of common ſalt, 19. 
What it diſſolves, 123. 
To diſſolve the—with a fixed alcali, and mas a re- 
generated ſalt, 240. 
How to obtain the ſpirit or acid of—-213c | 
To precipitate ſuch bodies as have been diſſolved i in 
the—29%  - 
How to make a | regenerated falt-armoniac with 
the — 249. 
Spirit of nitre, to make, 214. 
How to obtain the — fuming ab. 
How to obtain a pure;— 
Spiritus nitri dulcis, 317. 
Salis dulcis, ibid. 
Spirit of vitriol, how to obtain, and how it differs from oil 
of vitriol, 212. 
Spirit or acid of ſulphur, to obtain, 213. 
Spirit of alum, 21 
Spirit, an 8 obtain from ſugar of lead, 261. 
Spuma lupi, (Wolfram) 51. 
Stalatites, drop-ſtone, a calcareous concretion, 8. 
Steel-ore, is but a fine iron-ore, 52. 
W * 5s made of iron, 323. 
| ow to jud from iron, 
Still-head, 1 * helmet. 222 . 
Stone-marrow; a medical earth, 4. 
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Stones, their four general kinds, 6. 
Calcareous, 7, 8, 
Argillaceous, 8, 9. 10, II, 
Gypſeous, 11, 12. 
Vitreſcent, 12, 13, 14, 15. 
Several ſorts often contained in one, 16. 8 
How the moſt refractory may be made fuſible, 
. . 
A table how they diſſolve one another, or not, 118. 
How to diſſolve them all without any fluſs, 224, feq: 
Two ſorts which do not diſſolve one another, to dit- 
ſolve with a third, 227. 
To diſſolve all forts with 
any calx of lead, 232. xi u Gen © 
To diſſolve all ſtone. kind with borax, 230. 
It. with calx of antimony, 235. 
Sugar, its component parts, 24. 
Sugar of lead, to make, 259. 
And an inflammable ſpirit of it, 261. 
Sulphur, virgin—27. See phlogiſton. 
Sulphur in the general ſenſe as a phlogiſton, comprehend- 
ing oils, balſams, &c. 26. - See of its nature and ef- 
fects, Phlogi/ton, 
Sulphur, the foſſil, natiye—65. | | 
In what ores found, and chiefly the pyrite, 65, 
Contains virgin-earth, 110. 
The common—is a diſſolvent menſtruum, 131. 
What metals it diflolves, 131, ſeg. | 
Diflolves one metal more readily than the other, 
whence the art of parting metals by—133. 
* Howoils and the acid of vitriol produces an artificial 
e | | 
To ae ith exprefled oils, 317. 
Great quantity of—in the air, 88. 
Sulphur diſſolves ai] metals, except gold and zinc, 326. 
Sulphur, its ores, 65. IS | 
Sulphur, balſam of—to obtain, 317, ſeg. 
Sulphur of antimony, to diflolye, and to make the-regulus 
of antimony, 335, /eq. An 
It. _ a fixed alcali, and to obtain the ſame re- 
ulus, 247, ſeg. 
Sulphur: wr} RAR hepar-ſulphuris) to make, 316. 
It. of moſt neutre ſalts with a phlogiſton, 134, 
340, Jeg. 


lytharge, minium, or with 


Sulphur 
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I. to make of all ſubſtances containing a vitriolie 
acid, 316. 
Sulphur, its * in a body how to be diſcovered, 
7 
Supt aulit an artificial ſulphur, how made, 346. 
Sulphur-rain, whence ſaid, 87. | 
Sympathetic-ink, how made, 287. 


T 


Talc, an argillaceous foſſil, 10. 
Gold—green—filver—:iz, Cat-gold, cat-filver, ih. 
Tar, rock—26. | | 
" Tartar, a neutre ſalt, its component parts, 23. 
To make a fixed alcali of falt-petre and—19z. 
To make regenerated—2 38. 
To obtain the vitriolated—242. 
I.:. a ſemi-volatile—251, 
+ Tartar—oil, the liquified 20. 
| The fetid—193. 
Tartar-ſalt, ſee ſalt of — 
Tartarus ſolubilis, it. tartariſatus, 25. 
Tartarus vitriolatus, arcanum duplicatum, 24. 
How obtained, 20, 21, 215, 242, it. 244. 
It. a ſemi-volatilis—25 f. 
Terra foliata tartari, (arcanum duplicatum, regenerated. 
tartar) 25. | 
How made, 240. 
Teſtaceous cobalt, 62. 
| Contains ſometimes filver, ibid. . 
| The pure—ſublimes wholly up into arſenic, 62. 
Teſting, theory of —113. | | 
Teſts, of what made; it. clay-teſts, 112. 
Thermometer, for meaſuring heat, 73. 
Tin, its ſpecific weight and property, 30, ſeg. 
_  Native—is not true, 55. 
Its ores, 85, . 
What it A0 140. 
To diſſolve with a volatile alcali, 254. 
To diſſolve—in vinegar, 263. 
It. in oil of vitriol, 269. 
In aquafortis, 283. 
In ſpirit of common ſalt, 291. | 
In aquaregis, and make a purple precipitate of it, 299. 
To —— alt- petre in fuſion, 310. 
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To part the ſilver from—367. | 
To diſſolve all metals with—367, ſeg. 
Gold and ſilver rendered brittle by the fumes of— 368, 
To harden— 368. 
T 55. | 
hite—variouſly coloured, 56. 
A curious ſort of 'gold-coloured—56, 
Tinning of iron, its theory, 1 30. 
Tinning of copper veſſels not ſufficient to render them 
3 ſafe for uſe, 262. 
in- ores, 55, ſeg. 
How * quickly, 56. 
Tin-ftone, (black-tin) is the roaſted and ſtamped tin- 
ore, <6, 
Tipf-ſtone, (lapis-ollaris, pot-ſtone) a clay-ſtone, . 
Tombac, how made, 359 
Tongs, long (Kit) for aſſaying, 175. 
raſp-tongs, 1bid. 
Topaz, a precious ſtone (in German, Shnecken-ſtone) 13. 
Falſe— 14. 
Touch-ſtone, 11. 
Trevet, uſed in ſmall aflays, 173. 
Tripoli, a mechanical earth, of the clay ſpecies, 4. 
Turbith of mercury, 270. | | 
Turf, a bituminous earth, 27. 7 
| A good fuel, 74. 
Tute, (copper-tute) a ſort of crucible for copper aſſays, 174. 


U 


Umber, a painters earth, 5. 

Utenſils, n 

Urine, the volatile ſalt of—21, 197. 
Immenſe quantity of it in the air, 87. 

Urinous, are called all volatile alcaline ſpirits and ſalts, 
why, 21. 


v 


Vegetables, how to burn, —(incineration) 188. 
How to obtain an alcaline ſalt from—187, 
How the virgin-earth to be obtained from 102. 
Verdigris, diſtilled, 257. 
* to make a fine ſort of real —262. 
How this differs from the common — ibid. 


. 
: — 
— ——— — 
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Vinegar, from what to be obtained, 19. 
o make it ſtronger by itſelf, 255, it. 258. 
To make it ſtronger with verdigris, 256. 


Vinegar, the acid of the vegetable kingdom, 19. 
| O 


diſſolve it with a fixed alcaline ſalt, and make re- 
generated tartar, 233. 
To diſſolve lead with—and make white-lead and 
ſugar of lead, 259. pH 
To Falle copper with—26T7. 8 : 
To diſſolve calcareous earths e | 
To precipitate thoſe bodies which have diſſolved 


with—264. 


: Virgin-earth, what, and how obtained, 102. 


From vegetables, 102, ſeg. 
| Früh animals, 106. Ses earth. 


Virgin-mercury, 57. 


Virgin-milk, 260. 
Virgin-ſulphur, 27. | 
Vitreous filver-ore, its deſcription, 39. 
Vitreſcent ſtones, 6. i | 
Comprehend all precious ſtones, cryſtals, horn and 
ſand-ſtones, pebbles, ſpar, quarz, flint, &c. 187062 
Are a diſſolvent menftruum, what they diſſolve, 
117, egg Wed | 
Make the common glaſs, ibid. and the compoſition 
for paſtes, ibid. | 
. To diffolve with a fixed alcaline ſalt, 223. 
Vitriol, native—but three ſorts, 23. 
Vitriol, white or zinc-vitriol, 23, 67; how to make—207. 
Why boiled in lead-veſſels, 200. | 
The green vitriol. See iron-vitriol. 
Of copper. See copper-vitriol, 
How to calcine, 211. | 
How to obtain the oil of—212, 213, See oil and 
acid of vitriol. | x 
How to obtain the ſpirit of —212. See ſpirit of vitriol. 
How turned into a yellow ocher, 110. 
Vitriol, how to obtain, and of what, 197, /eqq. 
Artificial—what, 201, it. 23. | 
Vitriol of mercury, 303. 


W. 


«. 


Walnut-oil, a vegetable phlogiſton, 27. 
Waſh-gold, is native gold, 37. * 
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Water, a chymical agent, its definition, gt. 

Without heat, is ice, i. | 

Its fluidity, by which it evaporates by the ſmalleſt 
heat, even by air, 92. | 

Its particles very minute, yet 
through ſome bodies, 92. 

Is always in motion, why, 93. 

Is very ſolid and cannot be compreſſed by the greateſt 
force, 93. | 

Is never quite pure, why, 93. 

Its diffolving power, 94. 

How it diſſolves ſalts, 94. 

Yet diſſolves them more when hot, than cold, 95. | 

Whence the principle of cryſtallifing, and making of | 
ſalts, 95. | 

Which require more or leſs water to diſſolve, how - 4 


why, 95. | 
A table of the exact quantity different ſalts require to 
their ſolution, 
How water diſſolves oils and ſpirits of wine, y. 
Diſſolves likewiſe reſins, how, 98. 
Diſſolves calcareous earths juſt like the alcaline ſalts, | 
how, 98. | 
f | Beſides & diſſolving, it has the power of conſoli- | 
dating bodies, 9g. {4 
Vegetables and animals receive their ſolidity from 
water ; even metals are firſt a vapour, which is 
but water; clay and loam cannot burn hard 
without water; nor plaſter or lime harden without 
it, 9% 1oo. 
Its irreſiſtible power by expanſion, (ſteam) 100. 
Artificial cold raiſed in water, 100. 
Way what chymical operations are performed by means 
of—180. 
Water, how much contained in each kind of acids, 252. 
Water-bath, 153. | 
Wax, mountain or foffil—27. 
White earth, a paint, 5. 
W hite-fluſs, how made, its uſe, and difference from black- 
fluſs, 194. 
White-lead, to make, 259. 
White ſilver- ore, 41. 
Wolfram, ſpuma lupi, 51. 
Wood, a fuel, 74. 


cannot penetrate 


Yellow 
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Pr 


Vell 


Vell 
Vel! 
Yellow pyrite, when deſtroyed they produce ocher, 50. 
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ow copper- ore, (copper-kieſs). 46. 


Either deep or pale yellow, ib. 
Signs of its being rich of copper or not, ib. 
Which holds no copper, 47. ; 
Sometimes reckoned to the iron-ores, 46 and 51. 
Contains likewiſe arſenic, 63. | 
But chiefly ſulphur, 65. 

ow, mineral or foſſil—a paint, 5. 

ow ocher, a—to obtain from vitriol, 110, 


2 


Zinc, a ſemi-metal, its form and property, 33. 
Gives to copper a gold yellow colour, 2 then called 


prince-metal, 31. 
The Eaft-Indian—60. 
Its ſeveral ores, 66. 
What it diſſolves, and all its properties, effects, and 
products in the fire, 138. a | 


To diſſelve it with a prepared fixed alcali, 248. 


It. with oil of vitriol, and to make zinc- vitriol, (gal- 
litzen*ſtone) of it, 267, ſeq. | 


To diffolve it with aquatortis, 283. ſeq. 
With ſpirit of common falt, 291. 


With aquaregis, 301. 
With ſalt- petre in fuſion, 310. 


Is not affected by ſulphur, 326. 


How to purify—from all admixture, 362. 


Zinc, how to make—of its ores, 320, /eq. 


It. from the ſoot of braſs-furnaces, 362. 
It. from blend, ib. n 


Zinc- flowers, 32, 139. 


Zinc-ores, former 


Are phoſphoric, ib. 
unknown, now found out, 60. 


How to make braſs of it with copper, 360, ſeg. 


Zinc-vitriol, (gallitzen-ſtone) native—b7, 


How to make artificial—267, ſeq. 
Produces braſs with copper, 269. 
Kerns 
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